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PREFACE

This report was prepared by the U,S, Geological Survey in co-
operation with the States of Illinois, Iowa, Minnesota, and Wiscon-
sin, and with other agencies, by personnel of the Water Resources
Division, E. L. Hendricks, chief hydrologist, G. W, Wl etstone,
assistant chief for Reports and Data Processing, under the general
direction of G. A. Billingsley, chief, Reports Section, end B. A,
Anderson, chief, Data Reports Unit,

The data were collected and computed under superrision of
district chiefs, Water Resources Division, as follows:

C. R, COllier..cicrereerescarescesescnenseaeseesSts Paul, Minn,
C. L. R, HOIt, JT..cceceurersnenneennennanss..Madison, Wis,
W, D, Mitchell,....ccccvereeerenrereerensears.Champaign, I11,
S. W, Wiitala...ccceeeererenneceesecnnnsensesc JOoOWa City, Icwa
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SURFACE WATER SUPPLY OF HUDSON BAY AND UPPER MISSISSIPPI RIVER BASIN

SCOPE OF WORK

This volume is one of a series of 37 reports presenting records of stage, dischargs, and content, of
streams, lakes, and reservoirs in the United States during the 1961-65 water years, Since 1888, when the
U.S. Geological Survey first studied streamflow in relation to problems of irrigation, similar records have
been obtained at more than 17,500 gaging stations in the 50 States, On September 30, 1965, the Geological
Survey and cooperating organizations were maintaining 9,100 gaging stations, Partial-re~ord atations for
low flow or for floodflow have been operated at many other points, The records for the 196"-65 water years
at gaging stations and partial-record stations in theupper Mississippi River basin above Keokuk, Iowa, are
given in this report,

COOPERATION

Many State, municipal, and private organizations have cooperated with the Geological Survey in this
work by either furnishing or helping to collect data, Organizations that supplied data are acknowledged in
station descriprions, and organizations that assisted inthe collection of data through cooperstive agreements

with the Survey are as follows:

1llinois--State Department of Public Works and Building, Division of Waterway = and Division of
Highways; State Department of Registration and Education, Water Survey Division,

lowa-~-lowa Geological Survey; lowa State Highway Commission; lowa Natural Re~nurces Council;
State University of lowa, Institute of Hydraulic Research; lowa State Conservation Commission; lowa
State University; Linn County; and cities of Cedar Rapids and lowa City,

Minnesota--State Department of Conservation, Division of Waters; State Department of Highways;
State Iron Range Resources and Rehabilitation Commission; and Hennepin County Bcard of Commis-

sioners,

Wisconsin-~Public Service Commission of Wisconsin; State Conservation Departir ent; State Com-
mittee on Water Pollution; State Highway Commission; Southeastern Wisconsin Regional Planning
Commission; and Madison Metropolitan Sewerage District,

Asslistance in form of funda or services was given by the Corps of Engineers, U,S, Arry, in collecting
records published herein for 76 gaging stations and by the Fish and Wildlife Service, U.S. Department of
the Interior, for 2 stations,

The following organizations aided in collecting records:

lowa--Cities of Ames, Cedar Falls, Cedar Rapids, Charles City, lowa City, Marshalltown, and
Waterloo; State University of lowa, Physicsl Plant; Union Electric Company; and Vaterloo Sewage

v

Treatment Plant,

Wisconsin--Lake Superior District Power Co.; Wisconsin Public Service Corp.; Northern States

/
Power Co,; Dairyland Power Cooperative; Wisconsin Power and Light Co,; Nekoosa-Edwards Paper
1



2 SURFACE WATER SUPPLY, 1961-65, PART 5, VOLUME 2

Co.; Wisconsin River Power Co,; Wisconsin Public Service Corp.; and Wisconsin Valley and Im-
provement Co,

DIVISION OF WORK
The stream-gaging work was done by the Water Resources Division of the Geological Survey under the

direction of personnel cited in the preface, The data for stations in the several States we~e collected and
prepared for publication in the district offices listed below.

State District office Addrers
Illinoisa/. . v v+ vev.++e... Champaign 61820, ,...... 605 North Neil St-eet
Towa, ... ... s eeieen.. lowaCity52240 ,....... 1041 Arthur Street
Minnesotab/. .. ... ...... St, Paui 55101 ., ., ... e . 1033 Post Office Building

Wisconsing/. . . . ........ Madison53706. . ...... 1815 University Avenue

a/Except East Fork Galena River at Council Hill,

b/Except for St, Croix River near Rush City but including Little Minnesota River near Peever, S, Dak,,
Whetstone River near Big Stone City, S, Dak,, and Mississippi River at Prescott, Wis,

c/Except for Mississippl River at Prescott but including East Fork Galena River at Council Hill, Iil,,
and St. Croix River near Rush City, Minn,

DEFINITION OF TERMS AND ABBREVIATIONS
The terms of streamflow and other hydrologic data, as used in this report, are def'ned as follows:
Gaging station is a particular site onastream, canal, lake, or reservoir where systematic observations
of gage height or discharge are obtained, When used in connection with a discharge recorxd, the term is

applied herein only to those gaging stations where a continuous record of discharge is obtaized,

Hydrologic bench-mark station is one that provides hydrologic data for a basin in which the hydrologic
regimes will likely be governed solely by natural conditions, Data collected at a bench-mark station may

be used to separate effects of natural from manmade changes in other basins which have been developed and
in which the physiography, climate, and geology are similar to those in the undeveloped berch-mark basin,

Partial-record station is a particular site where limited streamflow data are collectec' systematically
over a period of years for use in hydrologic analyses,

Discharge is the volume of water in a stream which passes a given point in a unit of tims,

Cubic foot per second (cfs) istherateof discharge representing a volume of 1 cubic foot passing a given
point during 1 second and is equivalent to 7,48 gallons per second or 448.8 gallons per minute,

Cubic feet per second per square mile (cfsm) is the average number of cubic feet of weter flowing per

second from each square mile of area drained, assuming that the runoff is distributed uniformly in time

and area.

Runoff in inches (in,) shows the depth to which the drainage area would be covered if all the runoff
a glven time period were uniformly distributed on it,

Acre-foot (ac-ft) is the quantity of water required to cover an acre to the depth of 1 foo: and is equiva-
lent to 43,560 cubic feet or 325,851 gallons,



DOWNSTREAM ORDER AND STATION NUMBER 3

Cfs~day is the volume of water represented by a flow of 1 cubic foot per second for 24 hours, It is equi-
valent to 86,400 cubic feet, 1,983471 acre-feet, or 646,317 gallons, and represents a runoff of 0,0372 inch

from 1 square mile,

Stage-discharge relation is the relation between gage height (the stage of the stream in relation to a
reference gage) and the amount of water flowing in a channel, expressed as volume per unit of time,

Control designates a feature downstream from the gage that determines the stage-discharge relation
at the gage, This feature may bea natural constriction of the channel, an artificial struct:re, or a uniform

cross section over a long reach of the channel,

Contents is the volume of water in a reservoir, Unless otherwise indicated, volume i= computed on the

basis of a level pool and does not include bank storage.

Drainage area of a stream above a specified location is that area, measured in a horizontal plane,
enclosed by a topographic divide from which direct surface runoff from precipitation normally drains by
gravity into the river above the specified point. Figures of drainage area given herein include all closed

basins, or noncontributing area, within the area unless otherwise noted,
WSP is used as an abbreviation for "Water-Supply Paper" in reference to previously rublished reports.
DOWNSTREAM ORDER AND STATION NUMBER

Beginning with the series of reports for the water year ending September 30, 1951, the oxder of listing
gaging-station records is in a downstream direction along the main stem, All staticns on a tributary
entering above a main-stem station are listed before that station, A station on a tributary that enters
between two main-stem stations is listed between them. A similar oxder is followed in 1'sting stations on
first rank, second rank, and other ranks of tributaries. The rank of any tributary on wtich a gaging sta-
tion is situated with respect to the stream to which it is immediately tributary is indicated by an indention
in the listing of gaging stations in the table of contents of this report, Each indention rep~esents one rank.,
This downstream order and system of indention show which gaging stations are on tributsries between any
two stations and the rank of the tributary on which each gaging station is situated,

The order of listing used before the publication of the 1951 report listed first all staions on the main
stem from headwaters toward mouth, then all stations on the uppermost tributary to the main stem from
the tributary's source to mouth, and then all stations from source ro mouth of the uppermost tributary to

the tributary.

As an added means of identification, each gaging station and partial-record station has been assigned
a number, Numbers have been assigned in the same downstream order as described in this report, In
assigning station numbers, no distinction is made between partial-record stations ard regular gaging
stations; the station number for a partial-record station indicates downstream-order position in a st
made up of both types of stations, Gaps are left in the numbers to allow for new stations that may be
established; hence the numbers are not consecutive, The complete 8-digit number for each station, such
as 05-2670.00, includes the part number "05" plus a 6-digit number, In this report the ncnessential zeros
are not shown, For example, the complete number 05-2670,00 will appear as 5-2670, just to the left of

the station name,
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EXPLANATION OF DATA

The base data collected at gaging stations consist of records of stage and measurements of discharge,
In addition, observations of factors affecting the stage-discharge relation, weather records, and other
information are used as needed to supplement base data in determining the daily flow, Records of stage
are obtained from a water-stage recorder that gives a continuous graph of fluctuations (fo- digital recor-
ders, a tape punched at 15~, 30~, or 60-minute intervals) or from direct readings on a nonrecording gage,
Measurements of discharge are made with a current meter by the general methods adopted by the Geologi~
cal Survey on the basis of experience instream gaging since 1888, These methods are described in Water-
Supply Paper 888 and in U.S. Geological Survey Techniques of Water Resources Investiyations, book 3,
chapter A6,

Rating tables glving the discharge for any stage are prepared from stage-discharge relation curves
defined by discharge measurements, If extensions to the rating curves are necessary to defire the extremes
of discharge, they are made on the basis of indirect measurements of peak discharge, (such as slope-area
or contracted-opening measurements, computation of flow over dams or weirs, and by other methods),
velocity-area studies, and logarithmic plotting. The application of the daily mean gage height to those
rating tables gives the daily mean discharge, from which the monthly and the yearly mean discharges are
computed, If the stage-discharge relation is subject to change because of frequent or continual change in
the physical features that form the control, the daily mean discharge is determined by the shifting-control
method, in which correction factors based onindividual discharge measurements and on notes by engineers
and observers are used in applylng. the gage heights to the rating tables, If the stage~dis-harge relation
d by the pr of aquatic growth or debris on the ccntrol, the daily

for a station is temporarily

mean discharge is computed by what is basically the shifting-control method,

At some gaging stations the stage-discharge relation is affected by backwater from reservoirs,
tributary streams, or other sources, This necessitates the use of the slope method in which the slope or
fall in a reach of the stream is a factor in determining discharge, Information requisite for determining
the slope or fall is obtained by means of an auxiliary gage set at some distance from the base gage. At
some stations the stage-discharge relation is affected by rapid change in stage. If so, the rate of change
in stage is used as a factor in determining discharge,

At most gaging stations in the northern partof the United States and at some in the moun*ainous regions
of other parts of the country the stage-discharge relation is affected by ice during the winter, and it
becomes impossible to compute the discharge in the usual manner, Discharge for perics of ice effect
is computed on the basis of gage-height record and occasional winter discharge measurements, considera~
tion being given to the available information on temperature and precipitation, notes by gage observers and
hydrologists, and comparable records of discharge for other stations {n the same or nearby basins,

For some gaging stations there are periods when no gage-height record is obtained or the recorded
gage height is so faulty that it cannot be used to compute the daily discharge. This hevpens when the
recorder stops or otherwise fails to operate properly, intakes are plugged, float is frozer in the well, or
for various other reasons, For such perlods the dally discharges are estimated on the basis of recorded
range in stage, adjoining good record, discharge measurements, weather records, and comparison with
other station records from the same or nearby basins,
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The data in this report generally comprise a description of the station and tables showing the daily
discharge and monthly and yearly discharges of the stream, Records are published on a water year basis
which begins on October 1 and ends on September 30.

The description of the station gives the location, drainage area, records available, t/pe and history of
gages, average discharge, extremes of discharge, general remarks, and notations on revisions of the pre-
viously published record, The location of the gaging station and the drainage area are obtained from the
most accurate maps available. River mileage, givenunder "Location" for some stations, i~ that determined
and used by the Corps of Engineers unless otherwise noted, Under "Records available" are given the periods
for which there are published records generally equivalent to those at present site, Under "Gage" are
given the type of gage currently in use and the datum of the present gage above mean sea level, and a
condensed history of the types, locations, and datums of previous gages used during the period of records
available, The reference to "datum of 1929" and adjustments of other years are to the datum and adjust-
ments of the U.S, Coast and Geodetic Survey. Under "Average discharge" is given the sverage discharge
for the number of years indicated. It is not given for stations having fewer than five complete years of
record or for stations where changes In water development during the period of record cause the figure to
have little significance, Under "Extremes" are given, usually in tabular form, the maximum instantaneous
discharge and gage height for the current water years (1961-65); the minimum instantaneous discharge if
there is little or no regulation; theminimum daily discharge if there is extensive regulation (also the mini~
mum {nstantaneous discharge if it is abnormally low); and the minimum gage height if it is also abnormally
low. For stations for which peak discharges are published, all independent peaks above the selected base
and the time of occurrence and corresponding gage heights are published in the first table under
"Extremes,"” The base discharge, which is given in parentheses in the table heading, is s~lected so that an
average of about three peaks a year will be presented. Peak discharges are not published for any canals,
ditches, drains, or for any stream for which the peaks are subject to substantial control by man, Time of
day is expressed in 24-hour local standard time; for example, 12:30 a.m., is 0030, 1:30 r.m, is 1330, The
minimums for these stations are published ina separate table following the table of peaks, In the paragraph
following the current data, the data given are for the periods of record within the caleniar year dates in
the heading (not necessarily those for the complete years indicated by the heading dates), Feliable informa-
tion concerning major floods that have occurred outside the period of record are given in the last paragraph
under "Extremes." Unless otherwise qualified, the maximum discharge corresponds to the crest stage
obtained by use of a water-stage recorder (graphic or digital), a crest-stage gage, or a nonrecording gage
read at the time of the crest. If the maximum gage height did not occur at the same time as the maximum
discharge, it is given separately, Information pertaining to the accuracy of the recoris and conditions
which affect the natural flow at the gaging station is given under "Remarks,"

Previously published records of some stations have been found to be in error on the basis of data or
information later obtained, Revisions of such reports are usually published along with the current records
in one of the annual or compilation reports, In order to make it easier to find such revised records, a
paragraph headed "Revisions (water years)" has been added to the description of all srations for which
revised records have been published, Listed therein are all the reports in which revisions have been
published, each followed by the water years for which figures are revised in that report, In listing the water
years only one number is given; for instance, 1933 stands for the water year October 1, 1932, to
September 30, 1933, If no daily, monthly, or annual figures of discharge are concerned in the revision, the
fact is brought out by notations after the year dates as follows: "(M)" means that only the instantaneous
maximum discharge was revised; "(m)" that only the instantaneous minimum was revised; and "(P)" that
only peak discharges were revised, If the drainage area has been revised, the report in vthich the revised
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figure was first published is given, It should be noted that for all stations for which cubic feet per second
per square mile and runoff ininches arepublished, a revision of the drainage area necessitates correspond-
ing revision of all figures based on the drainage area, Revised figures of cubic feet per second per square
mile and runoff in inches resulting from a revision of the drainage area only are usually rot published in
the annual series of reports,

The daily table gives the discharge corresponding to the daily mean gage height unless there are large
or rapid changes in the discharge during a day, For days having large or rapid changes, discharge for the
day is computed by averaging the mean discharge for several parts of the day, For digital recorders, the
daily mean dischargeis always the averageof the discharges at each punched reading. For stations equipped
with non-recording gages, the daily discharge corresponds to once-daily readings of the gage or to the mean
of twice-daily readings; but for periods of rapidly changing stage, the discharge is determined from gage-
height graph based on gage readings.

In the monthly summary below the daily table, the line headed "TOTAL" gives the sum of the daily
figures; it is the total cfs-days for the month, The line headed "MEAN" gives the average flow in cubic
feet per second during the month, On the lineheaded "MAX" the figures are the maximum daily discharges
for the months, not themomentary maximum discharges, Likewise, the line headed "MIN" are the minimum
daily discharges for the months, Discharge for the month may be expressed in cubic feet per second per
square mile (line headed "CFSM"), or in inches (line headed "IN"), or in acre~feet (line heaied "AC-FT"),
Figures for cubic feet per second per square mile and runoff in inches are omitted if the drainage area
includes large noncontributing areas, or if the average annual rainfall over the drainage kasin is usually
less than 20 inches, or if the flow is appreciably affected by regulation by upstream reservo'rs,

In the yearly summary below the monthly summary, the figures of maximum are the maximum daily
discharges for the calendar and water years; likewise, the minimums are the minimum da'ly discharges.

Footnotes to the table of daily discharge are introduced by the word "NOTE," Footnoes are used to
indicate periods for which the discharge is computed or estimated by special methods becarse of no gage~
height record, backwater from various sources, or other unusual conditions. Periods of no gage-height
record are indicated if the period is continuous for a month or more or includes the maximum discharge
for the year, Periods of backwater from an unusual source, of indefinite stage-discharge relation, or of
any other unusual condition at the gage site are indicated only if they are a month or mozre in length and
the accuracy of the records is affected, Days on which the stage-discharge relation is affested by ice are
not indicated, The methods used in computing discharge for various unusual conditions have been explained

in preceding paragraphs.,

For most gaging stations on lakes and reservoirs the data presented comprise a descriprion of the sta-
tion and a monthly summary table of stage and contents. For some reservoirs a table showing daily
contents or stage is given, A skeleton table of capacity at given stages is published for all reservoirs for
which records are published on a daily basls, but is not published for reservoirs for which only monthly

data are given,
ACCURACY OF FIELD DATA AND COMPUTED RESULTS

The accuracy of streamflow data depends primarily on (1) the stability of the stage-discharge relation
or, if the control is unstable, the frequency of discharge measurements, and (2) the accura~y of observa-

tions of stage, measurements of discharge, and interpretation of records,
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The station description under "Remarks" states the degree of accuracy of the records, "Excellent"”
means that about 95 percent of the daily discharges are within 5 percent; "good", within 10 percent; and

"falr" within 15 percent. "Poor" means that daily discharges have Iess than "fair" accuracy,

In earller reports the figures of daily mean discharge, computed manually, were usually rounded to
tenths below 10 cfs, but the rounding rules were not rigid; some discharges were given to hundredths if
the accuracy was sufficiently good and others were rounded to whole numbers if the aceuracy was poor,
In this report, however, most of the tables of daily mean discharge are tabulated by a computer which
rounds the figures solely on basis of the magnitude of the discharge, Therefore, zeros tc the right of the
decimal point should not be construed to indicate an accuracy greater than is stated ir the "Remarks"

paragraph,

Discharge at some stations, as indicated by the monthly mean, may vary widely from natural runoff,
owing to diversion, consumption, regulation by storage, increase or decrease in evaporation due to artifi-
cial causes, or to other factors, For such stations, figures of cubic feet per second per square mile and
of runoff in Inches are not published unless satisfactory adjustments can be made for diversions, for
changes in contents of reservoirs, or for other changes incident to use and control, Evaporation from a
reservolr is not included in the adjustments for changes in reservoir contents, unless it is so stated, Even
at those stations where adjustments are made, large errors in computed runoff may occur if adjustments

or losses are large in comparison with the observed discharge,
OTHER DATA AVAILABLE

Data collected at partial-record stations are given at the end of this report, Data for partial-record
stations are presented in two tables. The first is a table of discharge measurements at low-flow partial-
record stations, and the second is a table of annual maximum stage and discharge at crest-stage stations,
Occasionally, a series of discharge measurements are made within a short time period tc investigate the
seepage gains or losses along a reach of a stream or to determine the low-flow characteristics of an area,

Such measurements are given in special tables following the tables of partial-record stations.

Information of a more detailed nature than that published for most of the gaging stations is on file in
the district offices, such as discharge measurements, gage-height records, and rating tables, Many
gaging-station records have been analyzed to give several statistical summaries, mainly: (1) the number
of days in each year that the daily discharge was between selected limits (duration tables'; (2) the lowest
mean discharge for selected numbers of consecutive days in each year; and (3) the highest mean discharge

for selected numbers of consecutive days in each year,

At or near some gaging stations, water-quality records also are collected. Data are obtained on the
chemical quality of the stream water, on water temperature, on suspended-sediment concentration, and
on the particle-size distribution of suspended sediment and bed material. Under "Remarks" of the station
description, reference is made to water-quality records collected on a regular basis for that station,
Results of the data collected are published in water-supply papers entitled "Quality of Su+face Waters of
the United States,” and in annual reports issued by States beginning with the 1961 water year, These
annual reports are entitled, "Water Resources Data for (state), Part 2, Water Quality Records," Infor-
mation on the availability of electronic computer analyses, unpublished data, or quality of water records

may be obtained from the district offices listed on page 2.
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PUBLICATIONS

Through September 30, 1960, the records of discharge and stage of streams and contents and stage of
lakes or reservoirs were published In an annual series of U.S. Geological Survey watev-supply papers
entitled "Surface Water Supply of the United States," Prior to 1951, there were 14 volumes in the series;
one for each of the 14 parts whose boundaries coincided with certain natural drainage lines within the
conterminous United States. From 1951 to 1960, there were 20 volumes in the series, including one each

for the States of Alaska and Hawaii,

This report marks the beginning of a new series of water-supply papers to be published on a 5-year
basis. This serles covers the S5-year period October 1, 1960, to September 30, 1965, To meet interim
requirements, streamflow and related data have been released by the Geological Survey in annual reports,
beginning with the 1964 water year, by State, These reports are entitled, "Water Resources Data for
(state), Part 1, Surface Water Records.” Distribution of these reports is limited and primarily for local
needs, Any revision or corrections found necessary to the records published in these annuil State reports

have been made and published herein without reference,

This series of 5-year water supply papers consists of 37 volumes, The boundaries of the various parts
and volumes within the parts are indicated in the following lfst and on the map in figure 1,

Part 1. North Atlantic slope basins, in three volumes:
Volume 1: Basins from Maine to Connecticut
Volume 2: Basins from New York to Delaware
Volume 3: Basins from Maryland to York River
Part 2, South Atlantic slope and eastern Gulf of Mexico basins, in three volumes:
Volume 1: Basins from James River to Savannah River
Volume 2: Basins from Ogeechee River to Carrabelle River
Volume 3: Basins from Apalachicola River to Pearl River
Part 3, Ohio River basin, in four volumes:
Volume 1: Ohio River basin above Kanawha River
Volume 2: Ohio River basin from Kanawha River to Louisville, Kentucky
Volume 3: Ohio River basin from Louisville, Kentucky, to Wabash River
Volume 4: Ohio River basin below Wabash River
Part 4, St, Lawrence River basin, in two volumes:
Volume 1: Basins of streams tributary to Lakes Superior, Michigan, and Huron
Volume 2: St, Lawrence River basin below Lake Huron
Part 5. Hudson Bay and Upper Mississippi River basins, in three volumes:
Volume 1: Hudson Bay basin
Volume 2; Upper Mississippi River basin above Keokuk, lowa
Volume 3: Upper Mississippi River basin below Keokuk, lowa
Part 6, Missourl River basin, in four volumes:
Volume 1: Missouri River basin above Williston, North Dakota
Volume 2: Missouri River basin from Williston, North Dakota, to Sioux City, lowa
Volume 3: Missouri River basin from Sioux City, lowa, to Nebraska City, Nel raska
Volume 4: Missouri River basin below Nebraska City, Nebraska
Part 7. Lower Mississippi River basin, in two volumes:
Volume 1: Lower Mississippi River basin except Arkansas River basin
Volume 2: Arkansas River basin
Part 8, Western Gulf of Mexico basins, in two volumes:
Volume 1: Basins from Mermentau River to Colorado River
Volume 2: Basins from Lavaca River to Rio Grande
Part 9, Colorado River basin, in three volumes:
Volume 1: Colorado River basin above Green River
Volume 2: Colorado River basin from Green River to Compact Point
Volume 3: Lower Colorado River basin
Part 10, The Great Basin
Part 11. Pacific Slope basins in California, in four volumes:
Volume 1: Basins from Tia Juana River to Santa Maria River
Volume 2: Basins from Arroyo Grande to Oregon State line except Central Va'ley
Volume 3: Southern Central Valley basins
Volume 4: Northern Central Valley basins
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Part 12, Pacific Slope basins in Washington, in two volumes:

Volume 1:
Volume 2:

Paclific Slope basins in Washington except Columbia River basin
Upper Columbia River basin

Part 13, Snake River basin

Part 14, Pacific Slope basins in Oregon and Lower Columbia River basin
Part 15, Alaska
Part 16, Hawaii and other Pacific areas

Water-supply papers and other publications of the Geological Survey containing data on the water

resources of the United States may be purchased or consulted as follows:

1. Copies may be purchased from the Superintendent of Documents, Governmen* Printing Office,
Washington, D. C, 20402, who will, on application, furnish lists giving prices, A list of Geological Survey
publications may also be obtained by applying to the Director, Geological Survey, Washington, D, C. 20242,

2, Sets of the reports may be consulted in the libraries of the principal cities in the United States,

3. Sets are available for consultation in the offices of the Water Resources Division of the Geological

Survey, Addresses of the offices in the area covered by this report are given on page 2,

Early records of the flow of streams in the United States are published in the reports listed below, In

many of these reports records for years earlierthan those indicated have been included fcr some streams.

Most of these reports are out of print, butmay beavailable for consultation in the district offices and in

public libraries,

(A - Annual Report; B - Bulletin)

Streamflow data for the years 1884-1901, in reports of the Geological Survey

Report Character of data Year
10th A, pt. 2 Descriptive information only,
11th A, pt, 2 Monthly discharge and descriptive information . . . . ... . 1844 to September 1890
12th A, pt. 2 ce.edo L L o e i s e e e a s | 184410 June 30, 1891,
13th A, pt. 3 vesodo, .., .o .| 1884-92,
14th A, pt. 3 Monthly discharge. . . . ..o | 1888-93,
B13L. ... Descriptions, measuremems, gage heighl:s, a.nd ratings. <o | 1893-94,
16th A, pt. 2 Descriptive information only,
B 140, . .. Descriptions, measurements, gage heights, ratings and 1895,
monthly discharge,
WSP 11, . . Gage helghtS. . . v v v v v o v v v o oo v v onewsessas| 1896,
18th A, pt. 4 Descriptions, measurements, ratings, and monthly discharge, 1895-96,
WSP 15, . . Descriptions, measurements, and gage heights of streams 1897,
east of the Mississippi River, and Missouri River and
tributaries above Kansas River,
WSP 16, . . Descriptions, measurements, and gage heights of streams 1897,
west of the Mississippl River, except Missouri River
and tributaries above Kansas River,
19th A, pt. 4 Descriptions, measurements, ratings, and monthly discharge. 1897,
WSP 27, . . Measurements, ratings, and gage heights of streams east of 1898,
the Mississippi River, and Missouri River and tributaries,
WSP 28, Measurements, ratings, and gage heights of streams west of 1898,
the Mississippi River, except Missouri River and tribu-
taries,
20th A, pt. 4 Monthly discharge. . . o v o v v e s v v s e s v aseseess| 1898,
WSP 35 to 39. | Descriptions, measurements, gage heights, and ratings , . . .| 1899,
21st A, pt. 4 Monthly discharge., . . . . ... ... e e e e e e e | 1899,
WSP 47 to 52 Descriptions, measurements, gage helghts, and ratings , ., . .| 1900.
22nd A, pt, 4 Monthly discharge, . . . . v v e v v v v v o v e oo nweoo.| 1900,
WSP 65, 66. . Descriptions, measurements, gage heights, and ratings. . . .| 1901,
WSP 75. . .. | Monthly discharge, . . .. o+ . .. o e e e s e e e s e s] 1901,
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Reports on surface water supply containing records from 1899 to date for drainage basins in this report

are listed below, The data for any particular gaging station will, in general, be found in the reports

covering the years during which the station was maintained,

Numbers of water-supply papers containing results of stream measurements in
upper Mississippi River basin above Keokuk, lowa 1899-1960

Year WSP Year wsp Year WsP Year WSP Yesr WSP
1899 36/ 1912 325 1925 605 1937 825 1949 1145
1900 49 1913 355 1926 625 1938 855 1950 1175
1901 ab5, 66, 75| 1914 385 1927 645 1939 875 1951 1208
1902 a83, 85| 1915 405 1928 665 1940 895 1952 1238
1903 a%8, 99| 1916 435 1929 685 1941 925 1953 1278
1904 al28, 130|| 1917 455 1930 700 1942 955 1954 1338
1905 171} 1918 475 1931 715 1943 975 1955 1388
1906 207)11919-20 505 1932 730 1945 1005 1956 1438
1907-8 245) 1921 525 1933 745 1946 1035 1957 1508
1909 265 1922 545 1934 760 1947 1055 1958 1558
1910 285( 1923 565 1935 785 1948 1085 1959 1628
1911 305] 1924 585 1936 805 1949 1115 1960 1708

a Tributaries of Mississippi River from east,

Records for the area covered by this report have been compiled through September 1950 and for the
period October 1950 to September 1960 and published in Water-Supply Papers 1308 and 1728, respectively,
These reports contain a summary of monthly and annual discharges for all previously published records

as well as some records not contained in the annual series of water-supply papers, All records were re-
examined and revised where warranted, Estimates of discharge were made to fill short gaps whenever

practical,

The reports listed in the foregoing tables contain the customary records of discharge collected during

the systematic operation of gaging stations, Detailed informationon the stage and discharge of many streams
during major floods has been included in special reports on these floods published by the Geological Survey,
The more recent of these special reports also contain other pertinent hydrologic information and analyses
and compilations of data relating to earlier notable floods, The following list glves the numbers and titles

of these reports:

WsP

162, . .
771, ..
847, . .
1137-G.

1227-D, .

1260-C,

1320-A, .
1370-A, .

1370-C,

Title

. . Destructive flood in the United States in 1905,
. Floods in the United States, magnitude and frequency,
Maximum discharges at stream-measurement stations through September 193f,
. Floods of 1950 in the upper Mississippi River and Lake Superior basins in Minnesota,
. Summary of floods in the United States during 1951,

1530. . ...
. Summary of floods in the United States during 1958,

1850-A.

Floods of 1952 in the upper Mississippi River and Red River of the North basirs,

Floods of June 1953 in northwestern Iowa.

Floods of June 1954 in Iowa,

Summary of floods in the United States during 1954,
Summary of floods in the United States during 1956,

Magnitude and frequency of floods in the United States,
Summary of floods in the United States during 1959,

Summary of floods in the United States during 1960.

Summary of floods in the United States during 1961,

Summary of floods in the United States during 1962,

Floods of March-May 1965 in the upper Mississippi River basin,
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Reports glving records of chemical quality and temperature of surface water and susnended-sediment
loads of streams in the area covered by this volume for the water years 1941-65 are listed below:

Numbers of water-supply papers containing water-quality records
in upper Mississippl River basin above Keokuk, lowa, 1941-65,

Year WSP Year WSP Year WSP Year WSP Year, WSP
1941 942 1946 1050 1951 1198 1956 1451 1961 1883
1942 950 1947 1102 1952 1251 1957 1521 1962 1943
1943 970 1948 1132 1953 1291 1958 1572 1963 1949
1944 1022 1949 1162 1954 1351 1959 1643 1964 1956
1943 1030 1950 1187 1955 1401 1960 1743 1965 1963

RECORDS OF DISCHARGE COLLECTED BY AGENCIES OTHER THAN THE GEOLOGICAL SURVEY

Records of discharge have been collected by other agencies at numerous sites thro'ighout the United
States that are not published by the Geological Survey. The Office of Water Data Coordination, Water
Resources Division, U.,S, Geological Survey, Washington, D, C. 20242, maintains an {ndex of such sites,

Information on records available in specific sites can be obtained upon request,
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UPPER MISSISSIPPI RIVER BASIN
MISSISSIPPI RIVER MAIN STEM

5-2010. Winnibigoshish Lake near Deer River, Minn.

Location.--Lat 47°25'42", long 94°03'00", in sec.25, T.146 N., R.27 W., at dam on Mississippi River,
mile northwest of Little Winnibigoshish Lake, 14 miles northwest of town of Deer River, and at
mile 1,248 upstream from Ohic River,

Drainage area.--1,442 sq mi.

ecords available.-~April 1884 to September 1965. Prior to October 1941 month-end contents only,
published In WSP 1308. Published as Winnibigoshish Reservolr near Deer River October 1941 to
September 1956.

Gage.--Water-stage recorder., Datum of gage is 1,289,47 ft above mean sea level, adjustmert of 1912,
rior to July 8, 1949, staff gage at same site and datum,

Extremes.~-Maximums and minimums (contents in acre-feet, gage height in feet) for the water years

~65 are contained in the following table:

Water Maximum Minimum

year Date Contents Gage height Date Contents Gage height
1961 | July 1, 1961 543,370 9.67 | Nov. 28, 1960 465,260 8.48
1962 | July 8, 1962 695,640 11.64 | Mar. 81, 22, 1962 498,090 8.98
1963 | July 28, 1963 578,010 10.18 | Feb., 28 to Mar. 3 422,960 7.83
1964 June 23, 1964 603,250 10.54 | Mar. 18, 1964 471,830 8.58
1965 | July 14, 1965 668,400 11.35 | Feb. 24, 1985 406 ,600 7.58

1884-1965: Maximum contents observed, 996,500 acre-ft July 30, 1905 (gage helight, 14.45 ft);
ménérérum ?bserved, 33,680 acre-ft below zero of capacity table Oct. 20, 1931 (gage heigtt,
=0. ft).

Remarks.--Reservoir is formed by Winnibigoshish Lake and several other natural lakes controlled by a
concrete and timber dam, completed in 1884; storage began 1n 1884, Capacity (revised) between
gage heights 6,00 and 14.2 ft (maximum allowable range) is 653,570 acre-ft of which 41€,270
acre-ft is controlled storage between gage heights 6,00 and 12,0 ft (normal ogerating range).
Contents given herein are contents above gage height 0.00 ft. Water 1s sued to beneflt navigation
on Mississippi River below Minneapolis. Records of chemical analyses for the water yesrs 1962 and
1964-65 are published in reports of the Geological Survey.

Cooperation.--Records furnished by Corps of Engineers in terms of cfs-days and are converted to acre-

eet Dy Geological Survey.

Revisions (water years).--WSp 1308: 1905(M).

MONTH-END GAGE HEIGHT AND CONTENTS, WATER YEARS OCTOBER 1960 TO SEPTEMBER 1965

Change 1in Change in
Date Gage helght! Contents o e Gage height] Contents
- ntents Date ~feet)| contents
(feet)t |(acre-feet) (semectos) ffeet)f {acre-feet) aone-reet)
Oct. 31, 1960 8.81 486,920 -660 || Oct, 31, 13963 9.18 511,220 -850
Nov. 8.62 474,450 ~12,470 Nov, 30. 8.99 498,740 -12,480
Dec. 31. 8.70 479,700 +5,250 || Dec. 31. 8.97 487,450 -1,290
Calendar year 1960 - - -38,080 Calendar year 1963 - - +33,500
Jan. 31, 1961..ee4.. 8,66 477,080 -2,620 || Jan. 31, 1964,...... 8.88 491,520 -5,930
Feb. 28 8.83 415,100 -1,980 8.72 481,010 -10,510
Mar. 8.61 413,790 -1,310 8.69 479,050 -1,860
Apr. 8,96 496,780 +22,980 9.46 529,610 +50,560
May 9.36 523,040 +26,260 10.12 573,820 +44,210
June 9.40 525,660 +2,620 10.10 572,410 -1,410
July 9.25 515,820 -9,840 9.55 535,500 -36,910
Aug. 9.05 502,690 ~13,130 9.32 520,400 -15,100
Sept.30iiccnncsnenns 9.14 508,580 +5,890 il Sept.30.cistennnnens 9.18 511,220 ~9,180
Water year 1961... - - +21,000 Water year 1964,.. -~ - -650
Oct. Blicieeinrnonns 9.21 513,180 +4,600 [l Oct. Blivereeruanans 8.84 487,800 | -23,300
Nov. 30. cersssean 9.21 513,180 8.48 466,100 -21,800
Dec. Bloivcieinnnnans 9.15 509,240 8.17 444,300 -21,800
Calendar year 1961 - - - | - -53,100
Jan. 31, 1962..c004 9.07 504,000 7.85 424,500 -19,800
B 9.05 502,630 7.62 410,600 -13,900
§.02 500,710 8.03 436,400 +25,800
9.47 530,260 8.94 495,900 +59,500
11.15 650,900 10.15 575,200 +79,300
11,29 663,690 11.05 642,600 +67,400
10,93 630,800 10.85 624,800 ~17,800
ug 10.11 573,100 10,31 587,100 -37,700
Sept.30eeicetnnnnens 10.04 568,200 10.12 573,200 -13,900
Water year 1962... - - +59,620 Water year 1965,.. - - +62,000
529,610 -38,590 + Gage height at 2400 hours.
498,740 -30,870
463,950 -34,790
Calendar year 1962 - - -45,290
Jan., 31, 1963....4.. 7.93 429,160 -34,790
Peb. 7.83 422,960 -6,2
Mar, 8.02 435,070 +12,110
Apr, 8.60 475,140 +38,070
9,24 515,150 +42,010
June 10.00 565,390 +50,240
July 10.02 566,800 +1,410
Aug. . 9.41 526,310 40,490
Sept.30.. 2.19 511,870 -14,440
Water year 1963... - - -56,330




14 MISSISSIPPI RIVER MAIN STEM

5-2015. Mississippi River at Winnibigoshish Dam, near Deer River, Minn.
Location.--Lat 47°25'42, long 94°03'00", in SWi sec.25, T.146 N., R.27 W., at dam 1 mile northwest of
T IITRT

e Winnibligoshish Lake, 14 miles northwest of town of Deer River, and at mile 1,248 upstream
from Ohio River.

Drainage area.--1,442 sq mi.
Records avallable.--May 1884 to September 1965. Monthly discharge only for some periods, published
In WSP 1308.

Gage.--Water-stage recorder on headwater and staff gage on tailwater. Tailwater gage read twice
aily. Datum of gage is 1,289.47 ft above mean sea level, adjustment of 1912. Prior to July 8,
1949, staff headwater gege at same site and datum.

Average discharge.--81 years, 499 cfs, unadjusted.

Extremes.--Maximum and minimum discharges for the water years 1961-65 are contained in the following

2l
Maximum daily Minimum daily )
Water >
year Discharge ischarge
Date (ors) Date (ofs)
1961 321 | July 4,5, Aug. 13, 1961.. 42
1962 2,250 | Oct. 28, 1961e<evverrns s 44
1963 1,300 Sept.14, 1963....... 46
1964 878 | Apr. 24, 1964....... 101
1965 1,250 | July 14, 1965....... 50

1884-1965: Maximum daily discharge, 4,370 cfs Aug. 6, 1905; n;) flow at times in several years.

Remarks.--Daily discharge is computed on basis of modified weir formula and corrscted to conform
W discharge measurements, the head being determined from readings of headwater and tallwater
gages. Flow completely regulated by Winnibigoshish Lake (see station 5-2010). Records of chem-
ical analyses for the water year 1965 are published in reports of the Geologlcal Survey.

Cooperation.--Daily discharge computed by Corps of Engineers; discharge measurements made and records
reviewsd by Geological Survey.

Correction.--In WSP 1708 and 1728, the unadjusted mean for September 1960 is listed in error; it
shou e 497 cfs.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1960 TQ SEPTEMBER 1961

DAY | OCT, NOV, DEC. JAN, FEB. MAR, APR, MAY JUNE JULY AUG, SEPT,
1 309 296 271 284 278 273 270 56 Sa |- 47 51 50
2 321 292 271 284 276 273 267 55 55 52 51 51
3 308 283 271 284 276 273 265 55 55 47 50 56
4 283 282 271 283 275 273 265 55 55 42 50 50
5 285 277 282 281 275 271 267 53 55 42 50 48
6 293 271 286 283 275 271 251 53 54 54 48 48
7 275 264 285 285 273 271 203 57 55 s1 49 48
8 273 269 285 283 275 271 167 60 56 51 48 47
9 273 278 285 283 275 273 127 63 56 51 46 48
10 275 275 285 281 273 270 92 56 56 51 49 53
11 273 269 285 283 273 271 57 55 56 51 49 58
12 268 265 284 281 273 270 53 58 S8 51 48 55
13 275 264 284 283 273 270 53 62 60 52 42 55
14 287 264 284 283 273 270 50 63 48 55 43 62
15 311 271 286 281 273 271 55 65 49 58 47 62
16 316 288 284 281 273 269 55 57 50 57 52 58
17 313 277 284 283 275 267 56 50 50 56 52 58
18 305 271 285 281 273 267 56 50 50 55 58 58
13 305 270 285 283 273 267 56 52 51 56 56 58
20 285 270 285 281 271 267 56 53 51 55 56 58
21 283 269 285 283 271 267 60 52 48 54 55 60
22 200 281 285 280 273 267 60 53 48 53 55 64
23 300 270 283 281 271 267 60 54 48 55 54 61
24 275 270 284 281 275 267 58 54 47 56 St 60
25 269 265 283 278 273 267 53 54 46 55 54 60
26 283 280 269 53 54 45 55 53
27 281 278 275 54 53 44 55 52
28 281 280 275 55 53 45 54 52
23 281 218 273 55 53 44 53 52
30 281 278 271 55 52 43 52 52
31 283 278 271 —=mmee 52 | m==me - 50 51

TOTAL 8,748 8,726 8,377 3,284 1,712 1,532 | 1,626 1,579

282 281 270 109 55.2 51.1 52.5 50.9

MAX 286 285 275 270 65 60 58 s8

MIN 271 278 267 50 50 43 42 42

CAL YR 1960: TOTAL 111,802 MEAN 305 MAX 896 MIN 49

WAT YR 1961: TOTAL 62,019 MEAN 170 MAX 321 MIN 42
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5-2015. Mississippi River at Winnlbigoshish Dam, near Deer River, Minn.--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCYOBER 1961 YO SEPTEMBER 1962

DAY | OCT. NOV. DEC. JAN. FEB. MAR. APR. HAY JUNE JuLy AUG. SEPT.
L 60 54 414 402 384 404 400 118] 1,500 2,040{ 1,700| 1s800
2 56 134 %12 402 382 404 400 105| 1,720 2,060{ 1,770| 1,760
3 55 228 409 400 384 402 400 106| 1,720| 2,090 1,770 1,770
4 56 337 414 398 384 404 400 107| 1,730 24070 1,750 14760
s 56 328 412 402 400 404 401 109| 1,850 2,090 1,740| 1,680
6 56 336 412 400 384 404 404 113 1,990 25070 1,770 1,380
7 57 3719 414 402 384 402 404 107 15980 29110 1850 1,000
8 58 359 414 402 382 400 408 110 1+980 2,250 14830 591
9 58 339 4l 400 380 402 431 108] 1,960| 2.150 1,770 511
10 57 386 422 395 3717 400 %27 111 1.980| 2+160| 1,810 523
11 60 410 418 393 377 400 427 113 25000 29160 1,800 527
12 62 414 418 392 317 %02 w27 01| 2,000| 2,140| 1,850 531
13 65 419 418 393 385 402 429 106 24000 2+110 14840 534
14 52 410 415 398 407 «00 %29 106 1,990 1,740| 1,820 511
15 52 408 414 395 408 399 “29 108 1,970 1,730 1,820 505
16 51 408 414 395 414 399 427 114 1,990 1,730 14830 527
17 53 414 414 393 412 399 393 223 24000 1,760 1+790 523
18 58 403 412 392 %12 395 353 339|  2,060| 1,740 1,740 510
19 53 403 409 390 412 395 300 413] 2,090 1,760] 1,740 505
20 51 400 412 387 410 393 247 s30| 2,050 1,810| 1,720 499
21 51 405 409 392 408 393 202 527 22060 1,800 1+ 740 497
22 49 435 409 390 409 392 140 529 24160 1,780 14760 495
23 51 451 408 387 408 393 129 548| 2.1l0| 1,770 1,750 488
24 50 451 408 387 409 393 102 979 24100 1,780 1,830 500
25 50 447 407 387 409 393 103 989 2¢100 1,790 1,790 499
26 50 447 408 387 409 393 104| 1,020 2,050 1,740| 1,760 500
271 46 445 407 385 408 393 106 1,040 24030 1,710 14730 494
28 4% 437 407 385 408 395 114| 1,040| 24010 1,780( 1,840 490
29 %6 415 %07 387| —eemee 398 14| 1,060| 2,150 1,760| 14800 485
30 47 414 404 385 ———— 400 117 1+080 24120 14770 1y 760 485
31 49| ——— %04 384 398 1,180| =wmmm=| 14750  1,780| ——=-—v
TOTAL 1,659 11,316 12,759 12,187 11,123 12,351 9,167 13,239 59, 470 59,200 55, 250 22,880
MEAN 53.5 377 412 39 397 398 306 4217 1,982 1,910 1,782 763
MAX 65 451 422 402 414 404 431 1,180 2,160 2,250 1,850 1,800
MIN I 54] 404 384, 377 392 102] 101 1,500 1,710] 1,700] 485
CAL YR 19612 YOTAL MEAN MAX MIN
WAT YR 19627 TOTAL 280,601 MEAN 769 MAX 25250  MIN 44

DISCHARGE, IN CUBIC FEET PER SECONDs WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

DAY ocYe NOV. DEC. JAN. FES. MAR. APR. MAY JUNE JULY AUG. SEPT.
1 492 949 863 839 623 481 111 98 124 196 431 260
2 769 950 871 836 518 481 139 99 133 208 508 254
3 1,030 976 847 824 513 481 129 106 136 192 642 244
4 1,300 992 909 868 506 484 133 106 106 192 701 189
5 1,110 992 931 899 504 484 112 104 116 192 853 112
6 98 937 864 880 504 484 127 106 117 191 801 71
T 981 1,010 853 875 501 484 127 107 107 189 794 50
3 984 971 857 868 499 487 134 113 117 189 172 49
9 1,030 949 848 865 496 487 116 113 122 190 760 49
1o 1,000 937 836 854 499 487 118 113 129 190 784 49
11 1,000 917 831 847 502 489 121 114 135 185 767 49
12 992 928 837 803 499 493 112 92 138 195 762 49
13 976 920 873 192 499 496 115 122 144 199 750 &7
14 969 912 867 7186 499 493 115 134 144 206 728 46
15 976 912 921 770 493 493 117 107 150 191 3 47
16 1,090 912 209 765 496 493 120 109 155 185 692 47
17 979 903 902 159 496 496 148 114 153 189 701 47
18 960 900 893 770 496 496 129 142 153 194 689 48
19 965 888 891 780 496 496 119 139 166 191 680 48
20 931 874 879 174 502 502 131 125 164 190 668 51
21 943 949 870 765 496 496 137 lo7 162 189 591 105
22 943 931 898 761 493 493 122 108 157 187 561 145
23 965 860 905 758 489 493 117 99 160 183 541 186
24 958 851 890 T48 489 493 113 99 164 181 471 223
25 956 843 883 T40 489 496 118 100 164 178 466 259
26 971 835 866 727 487 260 120 100 185 181 415 253
27 982 845 863 T22 487 104 118 114 184 194 410 255
28 990 881 851 716 484 104 118 123 184 235 399 255
29 979 885 880 T40| - 107 132 129 184 224 357 257
30 990 875 859 730 ———- 108 121 120 191 247 279 251
31 966 ——— 851 721 - 108 —— 122 - 337 264 ———
TOTAL 305165 274484 27,098 244582 145055 134049 3,689 35484 4rhhs 6¢190 18,950 34995
MEAN 973 916 874 793 502 421 123 12 148 200 611 133
MAX 14300 1,010 931 899 623 502 148 142 191 337 853 260
MIN 492 835 831 716 4B4 104 111 92 106 178 264 46
CAL YR 1962: TOTAL 3394614 MEAN 930 MAX 2,250 MIN 101

WAT YR 1963: TOTAL 177,185 MEAN 485 HAX 1+300 MIN 46
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5-2015. Mississippi River at Winnibigoshish Dam, near Deer River, Minn.--Continued
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1963 TO SEPTEMBER 1964
DAY | OCT. NOV. DEC. JAN. FEB. MAR. APR. HAY JUNE Uy AUG. SEPT.
1 251 265 289 324 309 249 244 119 12 820 381 301
2 263 245 290 324 309 247 244 121 116 844 381 292
) 250 242 290 325 307 245 245 116 208 834 385 308
- 244 240 290 324 326 264 245 128 285 809 381 341
5 245 239 289 322 325 243 245 124 399 176 372 309
6 249 295 290 321 326 243 251 106 519 770 388 303
7 253 288 290 321 325 241 260 116 526 811 417 307
8 249 285 293 321 325 239 261 118 529 795 388 309
9 245 293 296 324 323 239 261 116 646 787 347 304
10 244 307 296 322 323 237 263 112 736 805 288 332
11 244 321 295 321 321 236 265 114 176 802 308 320
12 242 315 293 320 321 235 269 118 176 795 288 308
13 240 297 295 318 321 234 278 112 804 787 282 300
14 240 286 297 318 319 235 293 111 770 778 280 298
15 240 283 296 316 319 233 291 116 764 760 280 290
16 243 283 296 316 316 233 295 118 740 754 280 291
17 243 284 295 3le 31e 233 299 18 786 79 215 293
18 255 282 296 316 314 230 300 117 799 768 212 288
19 255 283 295 316 313 231 301 133 856 760 268 290
20 252 278 295 315 313 236 303 125 839 766 270 294
21 244 2a3 293 315 310 239 233 105 821 754 281 291
22 260 285 201 315 306 237 208 108 803 730 284 291
23 259 315 290 313 310 239 152 110 878 695 290 301
24 261 288 291 313 306 243 101 111 871 668 293 313
25 261 289 328 316 310 243 103 111 849 642 304 298
26 270 295 328 315 307 243 104 124 851 633 283 288
21 265 293 330 315 306 243 106 120 844 623 282 301
28 264 306 328 312 250 243 111 112 830 603 305 298
29 247 299 328 310 249 264 119 113 830 535 307 439
30 250 295 326 310 - 244 17 113 834 483 310 554
31 264 | —m——ee 325 310 ———-e- 244 ——mm 116 --——- 431 34| —mmmmm
TOTAL 72792 8,559 94324 9,844 9,023 70425 65767 34601 20,397 22.612| 94784 94452
MEAN 251 285 301 318 311 240 226 116 680 7 316 315
MAX 270 321 330 325 326 249 303 133 8718 844 417 554
MIN 240 | 239 289 310 249 230 101 105 112 431 268 288
CAL YR 19633 TOTAL 118,113 MEAN 324 MAX 899 MIN 46
WAT YR 19643 TOTAL 124,580 MEAN 340 HAX 878 MIN 101
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1964 TD SEPTEMBER 1965
DAY | OCT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE Jury AUG. SEPT.
1 747 670 683 560 584 111 68 102 120 120 1s020 590
2 811 674 677 563 593 115 68 102 120 120 1,020 590
3 780 665 706 552 590 117 68 102 120 120 840 590
4 777 684 703 549 586 117 68 102 120 120 840 590
s 784 714 692 557 618 117 68 105 120 120 840 590
6 747 T4 683 589 614 118 68 105 120 120 840 590
7 nr 703 681 600 614 17 68 107 120 120 840 590
8 31 699 676 630 605 118 68 107 120 120 840 590
9 713 694 686 618 596 68 68 108 120 120 840 590
10 703 679 676 614 605 o8 68 108 120 120 840 590
11 699 679 730 614 596 68 68 110 120 120 840 590
12 703 703 723 609 593 68 68 110 120 120 840 590
13 699 714 719 608 592 68 68 115 120 100 840 590
14 694 668 119 603 581 68 68 115 120 50 840 590
15 690 692 705 597 581 68 68 17 120 175 835 590
16 688 714 715 590 S5 68 68 119 120 360 835 625
17 699 748 711 586 576 68 68 119 120 560 835 625
18 744 703 650 584 569 68 68 120 120 750 835 625
19 707 679 595 580 564 68 68 120 120 971 835 625
20 670 664 595 574 556 68 68 120 120 14160 835 763
21 690 683 592 568 561 68 68 120 120 L4250 835 750
22 662 633 sas 607 549 68 68 120 120 1.250 835 951
23 662 616 585 602 545 68 68 120 120] 1170 835 775
24 702 664 588 598 540 68 68 120 120 14020 835 760
25 694 705 585 598 389 68 68 120 120| 1.020 835 750
26 690 701 585 613 237 68 68 120 120 14020 835 750
27 687 699 592 603 108 68 68 120 120 1.020 835 750
28 713 701 588 600 108 68 102 120 120 1.020 590 750
29 679 699 574 596 - 68 102 120 120 14020 590 750
30 667 687 569 591 68 102 120 120{ 1.020 590 750
31 670 - 565 584 ————m 68| ————~ 120 14020 $90| ——-
TOTAL | 224019 204648| 200136 189337 14,825 20496| 29142| 34533 3,600| 17396| 25¢335| 19,849
MEAN 710 688 650 592 529 80.5 T1e4 114 120 561 817 662
MAX 811 748 730 630 618 118 102 120 120 1250 1,020 951
HIN 662 616 565 549 108 68 68 102 120 50 590 590
CAL YR 19643 TOTAL 161,708 MEAN 442 MAX 8T8 MIN 101

WAY YR 1965: TOTAL 170y314 MEAN 467

MAX 1,250 MIN S0
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5-2080. Leech Lake at Federal Dam, Minn.

Location.--Lat 47°12123", long 94°18'31", in lot 2, sec.14, T.143 N., R.29 W., at head of Leech Lake
River on Waboose Bay, 5 miles southwest of town of Federal Dam.

Drainage area.--1,163 sq mi.

Records available.--April 1884 to September 1965. Prior to O¢tober 1941 month-end contents only,
published In WSP {gos. Published asmgleech Lake ﬁeservoirﬁ October 1941 to September 1356.

Gage.--Water-stage recorder. Datum of gage is 1,293.23 ft above mean sea level, adJustment of 1912.
ior to Dec. 31, 1884, staff gage half a mile north of outlet to Leech Lake River at datum
5.76 ft lower. Dec. 31, 1884, to May 24, 1931, staff gage half a mile north of outlet to Leech
Lake River at present datum.

Extremes.--Maximums and minimums (contents in acre-feet, gage height in feet) for the water years
T951-65 are contained in the following table:

Water Maximum Minimum

year Date Contents Gage height Date Contents Gage height
1961 | Sept.22, 1961 239,440 1.65 { Jan. 31, 1961 133,230 0.74
1962 | July 8, 1962 470,670 3.44 | Apr. 7, 1962 146,280 .86
1963 | Oct. 15, 1962 398,760 2.91 | Mar. 26, 1963 124,500 .66
1964 | July 23, 1964 310,250 2.21 | Mar. 18, 1984 170,210 1.08
1965 | June 20, 27, 1965 382,800 2.78 | Apr. 5, 1965 145,200 .85

1884-1965: Maximum contents observed, 734,300 acre-ft June 30, 1916 (gage height, £.18 ft);
minimum observed, 72,830 acre-ft below zero of capacity table Sept. 30, Nov. 19, 1934, Jan, 9,
1935 (gage height, -1.18 ft).

Remarks.--Reservoir is formed by Leech Lake and several other natural lakes controlled by concrete
and timber dam; storage began in 1884; original timber structure completed in 1884, rerlaced by
present dam in 1902. Capacity between gage heights 0.00 and 5.24 ft (maximum allowable range) 1s
689,780 acre-ft, of which 356,570 acre-ft is controlled storage between gage heights 0.00 and
3.00 ft (normal operating range). Contents given hereln are contents above gage height -0.50 ft.
Water is used to benefit navigation on Mississippi River below Minneapolls., Records of chemical
analyses for the water years 1962 and 1964-65 are published in reports of the Geologiczl Survey.

Cooperdtion.--Records furnished by Corps of Engineers in terms of cfs-days and converted to acre-
FeeE by Geological Survey.

MONTH-END GAGE HEIGHT AND CONTENTS, WATER YEARS OCTOBER 1960 TO SEPTEMBER 1965

e height] Contents Change in Gage height| Contents [Change in

Date Paffeet)f (acre-reet)| , contents Date &ffeet)f (acre-frnt)|, contents

(acre-feet) (acre-feet)

Oct, 31, 1960....... 1,30 195,210 -41,720 |} Oct, 31, 1963,...... 1.23 186,530 -25,110

Nov, 30..... 1.16 178,810 =16,300 [ Nov, 30..es0acennnes 1l.21 184,360 -2,170

DeC. 3lececrasnnnnns 1.14 176,750 -2,160 || Dec. Sl..........v-t 1.23 186,530 +2,170

Calendar year 1960 - - -67,760 Calendar year 1963 - - -33,970

Jan. 31, 1961,...... .90 150,620 -26,130 || Jan, 31, 1964.,.04.. 1.19 182,180 ~4,350

. .95 156,060 +5,440 || Feb. 29c0esvveccrcas 1.15 177,840 -4,340

.85 145,190 -10,870 || Mar. 1.11 173,470 ~4,370

1,23 186,530 +41,340 [} Apr, 1,68 243,250 +69,780

1.49 219,230 +32,700 || May . 1.83 262,020 +18,770

1,19 182,180 -37,050 || June . 2,11 297,620 +35,600

1.25 188,890 +6,710 || July . 1.89 269,790 -27,830

ug 1,02 163,700 «25,190 || Aug. - 1.81 259,700 -10,090

Sept.30.cececeannnns 1.52 223,020 459,320 || Sept.30.ascscsscnces 1.90 271,060 +11,260

Water year 1961..,. - : - -13,910 Water year 1964.., - - +59,420

1.33 199,000 ~24,020 || Octs 3lecuvcansnnnen 1.54 226,100 -45,600

.. . 1.13 175,660 Nove 30ecenns - 1.43 212,200 -13,900

Dec. Blisesrsscsanss 1.05 166,350 Dece 3levescssscrnce 1.385 202,300 -9,900

Calendar year 1961 - - Calendar year 1964 - +15,800

152,810 -14,140 |[ Jan. 31, 1965... 183,300 | -19,000

156, 060 +3,250 8 8,000 -15,300

153,900 -2,160 148,400 -19,600

224,290 +70,390 218,200 +69,800

408,850 | +184,560 305,500 | +87,300

413,910 +5,060 365,000 +59,500

417,720 +3,810 303,500 -61,500

379,800 -37,920 4,000 | -59,500

362,080 -17,720 251,900 +7,900

Water year 1962... - - +139,060 Water year 1865... - - -19,800

0ct, Blicessstarsans 2.32 524,160 -59,420 t Gage height at 2400 hours.

Nov, 30.... . 1,90 271,060 ~53,100
Dec. Blececunnsonnns 1.50 220,500 -50,560
Calendar year 1962 - - +24,020
Jan, 31, 1963... . 1.12 174,570 ~-45,930
Feb, 2 . W79 138,660 -35,910
Mar. . .72 131,050 ‘=7,610
Apr, . 1,13 175,660 +44,610
May . 1.35 201,520 +25,860
June . 1.66 240,710 +39,190
July . 1.64 238,200 -2,510
Aug. . 1.58 230,620 -7,580
Sept.30.iiecesane . 1.43 211,640 ~-18,980

Water year 1963... - - -171,940
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5-2065. Leech Lake River at Federal Dam, Minn.

Location.--Lat 47°14'45", long 94°13'12", in sec.29, T.144 N., R.28 W., on right bank at dam on Leech
ake River at town of Federal Dam, 2 miles downstream from natural outlet of Leech Lake.

Drainage area.--1,163 sq mi.

Records available.--May 1884 to September 1965. Monthly discharge only for some periods, published
T WSP 1308.

Gage.--Water-stage recorder on headwater and staff gage on tailwater. Tailwater gage read twice
ally. Datum of gages is 1,293.23 ft above mean sea level, adjustment of 1912. Prior to July 3,
1948, staff headwater gage at same datum. May 27 to Nov. 30, 1929, staff gage at site 600 ft
downstream at different datum.

Average discharge.--81 years, 340 cfs, unadjusted.

Extremes.--Maximum and minimum discharges for the water years 1961-65 are contained in the following
table:

Maximum datly Minimum daily
Water
year Date Discharge. Date Discharge
(efs) {efs)
1961 [Nov. 1, 2, 1960.......c00nvvennn. 459 fug. 13, 36
1962 |July 8, 1962. . 760 Oct. 27, 44
1963 |Oct. 16, 1962. 1,150 Sept.12, 51
1964 | Apr. 14, 1964... e 408 June 7, 90
1965 [July 15, 1965, ... .oveeenrnnenan. 1,060 May 20, 47
. 1884-1965: Maximum daily discharge, 2,520 cfs June 7, 1957 (result of dam failure); no flow at
imes.

Remarks.--Discharge computed on basis of modified weir formula, the head being obtained from readings
on tailwater gage and mean gage height from recording headwater gage. Flow completely regulated
by leech lake (see station 5-2060).

Cooperation.--Computations of daily discharge furnished by Corps of Engineers; discharge measurements
made and records reviewed by Geological Survey.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOSER 1960 TO SEPTEMBER 1761
DAY ocT. NGV, DEC. JAN. FEB. MAR. APR. MAY JUNE JuLy AUG. SEPT.
1 401 459 326 321 367 370 398 T 111 114 47 51
2 398 459 326 319 364 376 383 100 105 116 47 54
3 380 450 326 319 364 376 376 100 106 110 48 65
4 380 445 323 319 364 364 370 154 107 103 47 51
5 393 445 337 316 364 364 378 149 101 105 45 49
6 378 421 346 319 364 364 369 150 98 106 45 48
7 EXE] 442 341 316 362 364 322 164 100 100 47 49
8 370 442 339 314 362 367 261 178 101 47 “ 47
9 370 438 339 316 364 364 200 171 101 47 41 48
10 374 347 339 319 362 362 141 154 96 46 43 62
11 403 347 337 319 364 364 101 156 97 46 45 &4
12 403 339 337 319 362 358 52 165 99 47 39 42
13 408 342 337 330 364 356 51 169 96 48 36 56
14 408 339 337 378 367 362 51 164 9 52 54 49
15 411 342 344 3718 359 373 70 170 99 56 51 53
16 424 360 337 375 353 358 68 151 100 52 50 51
17 408 357 334 388 367 344 66 147 102 51 51 52
18 421 337 334 378 362 370 49 151 96 51 54 51
19 401 344 332 375 359 373 44 157 95 52 54 52
20 388 344 33z 370 356 373 45 161 93 50 54 52
21 393 339 329 364 356 367 56 153 B9 49 54 54
22 388 349 329 362 356 370 57 156 86 50 55 58
23 393 344 321 359 353 370 54 158 106 51 51 54
24 365 337 323 356 359 370 56 159 104 52 52 54
25 362 329 323 350 373 356 61 142 104 51 51 55
26 362 329 326 350 389 367 63 104 103 52 50 53
27 3719 311 323 34T 378 395 64 106 loz 51 49 57
28 434 286 321 350 370 406 66 103 106 49 49 54
29 422 332 321 344 | emme—= 389 64 102 100 48 49 50
30 429 329 321 349 378 65 102 95 46 51 53
31 450 =—————— 321 364 | ——— 392| —o———- 102| -——=——~ 45 49 -
TOTAL 124269 | 11,084| 105259| 10,683 104184 | 11,462 49401 49375 2,989 1,943 1,502 1,568
MEAN 396 369 331 345 364 370 147 141 99.6 62.7 48.5 52.3
MAX 450 459 344 388 389 406 398 178 111 116 55 65
MIN 362 286 321 314 353 344 L1 77 86 45 36 42
CAL YR 1960: TOTAL 101,429 MEAN 277 MAX 780 MIN 45
WAT YR 1961: TOTAL 82,719 MEAN 227 MAX 459 MIN 36




LEECH LAKE RIVER BASIN 19

5-2065. Leech Lake River at Federal Dam, Minn.--Continued

DISCHARGEs IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

DAY ocT. NDV. DEC. JAN. FEBe MAR. APR. MAY JUNE Jury AUG. SEPT.
1 59 149 392 386 382 392 389 115 610 619 693 nz2
2 49 319 392 382 385 389 389 97 602 615 693 703
3 48 344 389 386 389 386 382 99 599 635 670 712
4 51 324 415 382 392 389 386 100 591 643 711 712
5 51 297 378 378 382 392 386 104 602 655 729 707
6 50 299 392 378 378 392 396 106 610 655 746 732
7 50 319 396 382 382 392 382 96 602 688 753 692
8 4T 292 386 382 374 396 389 929 606 760 692 673
9 49 284 381 378 374 399 466 100 619 694 684 695
10 49 312 392 374 374 399 439 102 623 698 684 718
11 52 392 389 367 378 399 432 106 615 698 696 732
12 54 396 386 373 382 407 415 106 610 698 715 736
13 52 396 386 396 385 411 419 106 619 679 715 732
14 53 411 381 399 397 407 422 111 619 646 724 136
15 53 389 378 392 392 403 419 116 615 642 730 121
16 52 382 392 396 411 403 399 121 631 675 721 736
17 54 389 392 389 403 396 412 141 602 707 692 T4T
18 52 396 392 385 399 392 344 156 631 700 675 Tle
19 49 386 399 396 399 396 276 165 655 695 672 699
20 49 389 399 378 403 399 218 175 639 707 655 688
21 47 371 396 378 399 389 178 165 639 700 643 699
22 45 407 392 382 399 382 132 175 651 700 683 678
23 58 411 399 382 399 389 92 220 64T 703 700 683
24 50 403 399 385 403 389 91 515 651 723 696 697
25 51 399 396 385 403 386 92 494 643 691 691 702
26 51 399 403 389 407 389 523 623 684 681 692
27 44 392 382 399 382 534 615 721 658 678
28 47 389 385 396 386 534 610 721 712 673
29 44 389 385 403 534 77 682 669
30 52 386 385 399 560 722 716 665
31 o4 339 382 382 636 716 712 —
TDTAL Le576 | 104842 124137| 11,899 10,966| 124215 8,867 Te21l| 184669 | 214307 21,624 21.135
MEAN 50. 361 39, 38 39 394 296 233 622 687 698 705
MAX b4 411 415 399 411 411 466 636 655 760 753 747
MIN 44 149 378 367 374 382 91 96 591 615 643 665
CAL YR 1961z TDTAL 73,662 MEAN 202 MAX 415 MIN 36
WAT YR 1962: TOTAL 158:448 MEAN 434 MAX 760 MIN 44

DISCHARGE, IN CUBIC FEET PER SECOND., WATER YEAR OCTDBER 1962 TO SEPTEMBER 1963

DAY ocT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JuLy AUG. SEPT.
1 683 994 968 983 827 723 129 114 98 117 98 a7
2 683 975 976 977 838 123 116 116 102 117 96 83
3 679 994 955 983 820 715 139 10l 100 108 103 88
4 698 994 1:000 977 8l4 723 99 95 84 107 9% 58
5 834 954 968 983 827 715 114 95 90 106 97 62
6 999 968 906 968 867 723 118 95 90 108 92 64
7 954 994 1,040 968 833 715 111 99 96 103 86 58
8 999 951 1+060 968 795 723 126 95 81 104 85 59
9 1,010 975 1,040 1,020 827 700 134 90 83 103 83 58
10 987 910 1,030 996 820 700 116 8l 96 103 85 60
11 984 958 1,030 950 833 681 99 92 99 104 a3 58
12 965 971 1,020 889 8l4 693 103 76 104 109 91 51
13 965 942 996 a77 833 T04 105 104 109 109 85 56
14 951 970 973 870 833 693 102 105 110 106 85 57
15 992 970 978 846 T95 655 100 100 lo7 98 84 55
16 1,150 951 969 823 795 662 lo3 100 log 96 79 51
17 1,040 958 978 867 795 710 137 108 107 96 79 52
18 989 970 269 879 788 693 110 115 108 98 86 54
19 955 970 978 848 801 693 108 111 104 96 85 54
20 928 1,000 959 842 710 761 123 103 100 96 79 119
21 928 1,060 1,010 823 728 710 122 103 100 96 80 154
22 930 893 10030 858 756 674 106 108 96 92 83 207
23 1,010 907 1,020 840 756 667 114 100 9% 87 85 201
24 1.010 996 993 857 756 674 111 99 94 87 83 204
25 996 996 993 839 T48 687 114 99 96 85 80 207
26 954 1,010 954 884 723 405 15 97 108 a8 79 207
27 975 996 954 890 728 215 99 101 104 92 79 206
28 965 989 993 871 728 115 96 103 104 107 88 194
29 975 989 993 884 ~— 132 lol 100 99 102 9 204
30 956 976 955 871 126 101 98 104 97 a8 201
31 943 S——— 952 857 —— 118 100 ===——- 98 91 ————
TOTAL | 29,087 | 29,181| 30,645} 27,988 22,188 18,628 3,371 3,103 2,976 3,115 24685 3,269
MEAN 938 97 98 903 79 601 112 100 99.2 100 B86.6 109
MAX 1.150 1,060 1,060 1,020 867 161 139 116 110 117 103 207
MIN 679 893 906 823 710 115 96 Te 81 85 19 51
CAL YR 1962: TOTAL 222,806 MEAN 610 MAX 1,150 MIN 91

NAT YR 1963: TOTAL 176+236 MEAN 483 MAX 1,150 MIN 51
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5-2065. Leech Lake River at Federal Dam, Minn.--Continued

DISCHARGEs IN CUBEC FEET PER SECOND, WATER YEAR OCTOBER 1963 TGO SEPTEMBER 1964

DAY oCT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JuLy AUG. SEPT.
1 201 198 243 2719 278 330 326 1ie 96 206 195 183
2 211 185 245 279 276 328 325 120 100 206 197 186
3 197 188 243 285 276 330 325 96 96 200 200 195
& 194 183 243 283 276 330 326 120 94 195 199 218
5 194 204 243 283 276 328 325 131 95 190 195 195
6 191 256 245 282 285 328 335 103 9% 190 202 188
7 195 253 243 282 282 328 345 il8 90 204 200 188
8 192 251 250 283 276 326 345 105 93 196 178 189
9 192 266 252 287 272 326 345 115 100 193 173 191
10 188 2719 252 2719 272 324 341 104 109 196 179 213
11 182 280 250 282 270 326 339 107 132 194 195 211
12 186 265 250 279 274 320 339 102 224 193 188 211
13 189 252 250 279 276 304 343 104 192 194 183 205
14 186 250 250 278 274 337 408 105 178 194 182 185
15 181 252 250 279 274 324 380 117 182 192 195 186
16 181 245 247 279 2712 335 285 110 205 190 194 193
17 182 247 247 279 2712 333 231 108 202 188 192 194
18 202 245 247 279 274 318 93 109 211 185 187 191
19 202 245 245 278 274 318 lo7 122 241 180 183 193
20 195 245 243 278 274 330 108 112 195 188 193 193
21 191 241 243 279 270 335 112 115 188 187 180 193
22 211 245 241 2719 270 328 135 116 183 196 20% 194
23 208 260 239 219 272 322 102 114 207 191 210 209
24 212 243 241 279 268 339 102 127 209 202 224 213
25 214 254 282 283 212 335 102 115 206 192 212 207
26 218 263 282 283 270 335 102 139 206 i88 202 211
27 214 252 2B4 278 270 333 102 117 202 190 195 219
28 208 261 284 276 313 333 116 102 206 190 223 211
29 196 254 282 276 328 335 121 104 207 190 183 281
30 198 241 2719 276 332 118 102 21D 200 188 383
31 196 278 276 - 332 =-m—- 104 =====- 195 193 -
TOTAL 6,107 7,303 74873 By676 8,036 104182 7,083 394817 49953 591995 64021 64229
NEAN 19 243 254 280 27 32 23 112 16! 193 194 208
MAX 218 280 284 287 328 339 408 139 241 206 224 383
MIN 181 183 239 276 268 304 93 96 90 180 173 183
CAL YR 19633 TOTAL 108,606 MEAN 298 MAX 1,020 MIN 51
WAT YR 1964: TOTAL 81,939 MEAN 224 MAX 408 MIN 90

DISCHARGE, IN CUBIC FEET PER SECONDs WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

DAY ocT. NOV. DEC. JAN. FEB. MAR « APR. MAY JUNE JULy AUG. SEPT.
1 533 473 489 539 523 804 751 65 347 483 910 T47
2 539 479 493 543 537 142 736 68 361 498 899 132
3 520 498 489 537 533 751 727 70 414 482 394 716
4 504 513 485 539 526 154 147 53 431 482 884 696
5 501 506 477 539 526 751 747 51 446 457 879 759
6 487 510 477 537 549 758 751 57 466 457 8BB4 691
7 487 506 477 537 568 751 790 61 487 460 859 705
8 469 502 481 535 560 754 T48 62 516 449 884 711
9 477 483 481 514 557 154 T44 58 521 657 879 711
10 547 493 481 525 557 T42 108 68 504 86l 863 122
11 539 511 485 525 563 738 732 53 504 836 874 691
12 543 526 489 514 563 738 5170 51 498 813 859 696
13 536 525 485 533 563 738 304 50 490 1,040 835 122
14 532 471 470 523 56D 142 113 51 487 14050 853 705
15 506 502 470 519 568 142 54 51 490 1,060 830 122
16 498 533 470 530 560 142 54 57 487 1,020 825 122
17 502 529 470 534 563 149 55 59 487 922 815 T26
18 518 502 532 534 562 T61 57 3 490 982 793 751
19 506 473 543 534 560 761 62 51 490 945 787 751
20 498 454 539 534 568 142 60 47 510 939 178 T47
21 487 492 539 526 525 733 64 55 529 945 741 737
22 477 484 536 526 525 37 65 52 510 939 751 167
23 495 465 536 543 532 733 68 49 507 929 747 793
24 491 465 543 543 532 126 54 52 498 934 147 803
25 481 508 539 546 534 T40 57 64 487 918 126 783
26 473 508 537 561 646 74D 59 58 466 892 737 761
27 487, 497 528 557 750 733 63 60 472 875 122 147
28 492 508 525 543 758 733 63 52 529 925 122 T41
29 498 505 532 538 ———- T44 65 190 484 898 716 737
30 479 492 539 527 — T40 66 240 482 B83 716 759
31 473 ———— 537 523 17 361 —— 914 T47 -
TOTAL 154575 14,913 150674| 16¢558| 15,918( 23,090) 10,134 2+389| 144390 24,945| 25,156 22,051
MEAN 502 497 506 534 569 745 338 171 4BO 805 81l 735
MAX 547 533 543 561 758 804 790 361 529 1,060 910 803
MIN 469 454 470 514 523 117 54 47 347 449 Ti6 691
|
CAL YR 19643 TOTAL 1064818 MEAN 292 MAX 547 MIN 90

WAT YR 19653 TOTAL 200,793 MEAN 550 MAX 1,060 MIN 47
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5-2105. Pokegama Lake near Grand Rapids, Minn.

Location.--lat 47°10'00", long 93°33'20", in NWE sec.1?, T.54 N., R.25 W., at narrows on U.S. High-
way 169, 4 miles south of Grand Rapids and at mile 1,184 upstream from Ohio River.

Drainage area.--3,265 sq mi.

Records available.--April 1884 to September 1965. Prior to October 1941 month-end contents only,
published in WSP 1308. Published as Pokegama Reservoir near Grand Rapids October 1941 to Septem-
ber 1956.

Gage.--Water-stage recorder. Datum of gage is 1,264.89 ft above mean sea level, adjustment of 1912.
Prior to May 30, 1949, staff gage at Pooles Arm of Pokegama Lake 5 miles northwest at same datum.

Extremes.--Maximums and minimums (contents in acre-feet, gage height in feet) for the water years
1961-65 are contained in the following table:

Water Maximum Minimum

year Date Contents Gage height Date Contents Gage height
1961 |May 15, 1961 64,520 9.22 | Mar. 10, 11, 1961 47,250 8.09
1962 |May 31, 1962 93,120 10.76 | Apr. 2, 1962 30,880 6,94
1963 | Aug. 1, 1963 62,400 9.37| Map. 22, 1963 26,240 6.63
1964 |{Sept. 7, 1964 63,260 9.43 | Apr. 5, 1964 36,270 7.42
1965 | Apr. 29, 1965 89,060 11.23 | Apr. 10, 1965 28,360 6.80

1884-1965: Maximum contents, 121,400 acre-ft (revised) May 8, 1897 (gage height, 13.50 ft);
minimum observed, 4,520 acre-ft below zero of capacitg table Sept. 30, 1934 (gage heigrt, 4.12 ft}
Revisions.--The maximum contents for water year 1897 has been revised to 121,400 acre-ft
May 8, 1897 (gage height, 13.50 f't), superseding figure published in preceding water-supply papers.

Remarks.--Reservoir is formed by Pokegama Lake and several other natural lakes controlled by concrete
dam; storage began in 1884; original timber dam completed in 1884, replaced by present structure
in 1888-89. Capacity between gage heights 6.00 and 12.0 ft (meximum allowable range) is 81,720
acre-ft, of which 53,150 acre-ft is controlled storage between gage heights 6.00 and 10,00 ft
(normal operating range). Contents given herein are contents above gage height 4.50 ft. Water is
used to benefit navigation on Mississippl River below Minneapolis. ecords of chemical analyses
for the water year 1965 are published in reports of the Geological Survey.

Cooperation.--Records furnished by Corps of Engineers in terms of cfs-days and converted to acre-
§eef by Geological Survey.

MONTH-END GAGE HEIGHT AND CONTENTS, WATER YEARS OCTOBER 1960 TO SEPTEMBER 1965

Gage helght] Contents | Change in Gage helght| Contents |Change in
Date freet)f (acre-feet)| contents Date ?I‘eet)f (acre-f~et)| contents
(acre-feet) (acre-feet)
Oct. 31, 1960....... 8.85 58,590 -1,950 || Oct, 31, 1963....... 9.17 59,550 +3,510
8.59 54,720 -3,870 9.26 60,840 +1,290
Dece Blececssonncnne 8.49 53,240 -1,480 8,96 56,580 -4,260
Calendar year 1960 - - - Calendar year 1963 ] - - +20,190
L i - e At
Jan. 31, 1961.40004e 8,37 51,450 -1,790 Jan. 31, 1964...00.0 8.58 51,460 -5,120
Feb, 28..... 8.11 47,560 -3,890 || Feb. 29.. ceeens 7.90 42,530
8.35 51,130 7.48 37,040
9.04 61,510 8,78 54,160
8,98 60,540 8.75 53,750
8.62 55,180 9.28 61,120
8,70 58,350 8,73 53,480
Aug. 8.34 51,000 9,29 61,270
Sept.30.. 8.89 59,190 +8,190 Sept.30..00s 9.08 57,980
Water year 196l... - - -1,350 Water year 1964... - -
Oct. 31.. 8.88 59,050 ~140 |f Oct, 31 8,99 56,930
Nov. 30 8,86 55,140
Dec, 3lessanes 8.70 53,160
Calendar year 1964 - -
Jan. 31, 1965. .o 8.53 50,780
Feb. . 8,50 50,380
Mar, . 7.26 34,310
Apr. . 11.15 87,870
. 8.93 56,130
June . 9.85 69,220
July . 9.08 58,310
Aug. . 8.99 56,930
SePt.30saseacreseaas 9.52 64,460 +7,530
Water year 1962... Water year 1965... - - +6,480
0ct, 3licesnecanneas t Gage height at 2400 hours.
Dece Blucacvanoaases
Calendar year 1962
Jan. 31, 1983....440
Water year 1963...
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5-2110. Mississippi River at Grand Rapids, Minn.

Location.--Tat 47°13'56", long 93°31'48", in SWENWE sec.21, T.55 N., R.25 W., in super-calendar room
of Blandin Paper Mill in Grand Rapids, 400 ft upstream from bridge on U.S. Highway 169, 2.5 miles
upstream from Prairie River, and at mile 1,182 above Chio River.

Drainage area.--3,370 sq mi, approximately.
Records availlable.--October 1883 to September 1965.

some yearly [igures, published in WSP 1308.
1942-44,

Prior to October 1942 monthly discharge only and
Published as "at Pokegama Dam near Grand Rapids"

Gage.~-Water-stage recorder. Datum of gage 1s 1,242.00 ft above mean sea level, adjustment of 1912.
rior to Feb. 17, 1945, staff gages operated bg Corps of Engineers at Pokegama Dam 3% miles
upstream at datum 22.89 ft higher., Feb, 17, 1945, to Sept. 3, 1948, water-stage recorder at site
300 ft upstream, within 0.10 ft of present datum. Sept. 9, 1948, to Jan. 6, 1949, staff gage at
site 400 ft downstream at present datum. Jan. 7, 1949, to Jan. 16, 1951, tape float and inside
staff gages at present site and datum.

Average discharge.--82 years, 1,111 cfs.
Extremes.--Maximum and minimum discharges for the water years 1961-65 are contained in the following

e:

W Maximum Minimum

ater Discharge | Gage height Dischar Gage heignt

year 8 e he scharge e he:

Date (ers) n%reet) Date (cfs) feet)

1961 May 15, 1961 a 1,340 - Aug. 26-28, 1961 b 83 -
1962 July 7, 1962 a 3,620 - Oct. 1, 196 b 177 -
1963 Dec. 8, 1962 ¢ 2,290 - July 25, 26, 1963 b 386 -
1964 May 7, 1864 3,120 d 8.78 | Apr. 1, 196 151 2,07
1965 May 5, 1965 2,710 e 8.12 June. 5, 1965 b 530 ~

a Computation of peak flow through Pokegama Dam furnished
b Minimum daily.

¢ Maximum daily.

d Maximum gage helght for year, 9.06 ft May 11, 1964, backwater from Prairie River.
e Backwater from Prairie River.

by Corps of Englneers.

1883-1965: Maximum discharge, 12,500 cfs Sept. 3, 1948 (gage height, 15.2 ft, from floodmark),
caused by dam failure at gage, from rating curve extended above 4,500 cfs by logarithmic plotting;
maximum daily, 5,250 cfs Sept. 5, 8, 1905; no flow at times in several years.

Remarks.--Records fair. Daily discharge for Oct. 1, 1961, to Mar. 12, 1964, is computed flow through
Okegama Dam and corrected to conform with discharge measurements. Flow completely regulated by
Pokegama lake (see station 5-2105). Backwater from Prairie River occurs at times in most years.
Records of chemical analyses for the water years 1961 and 1963-65 are published in reports of the
Geological Survey.

Corps of Engineers Oct. 1, 1961, to
by Geological Survey.

Coogeration.--Computat.’\on of daily discharge furnished bg Mar. 12,

} scharge measurements made and records reviewe

DISCHARGEy IN CUBIC FEET PER SECOND, WATER YEAR GCTOBER 1960 TQ SEPTEMBER 1961

DAY ocT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JuLy AUG. SEPT.
1 845 725 580 565 671 640 803 520 329 143 los 180
2 830 725 580 560 650 645 97 511 335 143 103 178
3 825 732 570 555 645 635 797 511 338 136 95 172
4 830 725 570 555 640 624 797 504 340 136 100 166
5 825 125 588 555 640 630 809 495 338 136 100 164
6 810 725 600 570 635 630 828 4B7 338 136 99 180
7 810 739 592 570 635 624 128 507 335 131 97 210
8 810 739 596 560 630 624 728 515 335 131 95 204
9 795 732 596 560 630 630 643 511 335 129 95 199
10 790 739 600 560 630 618 652 507 326 127 96 196
11 775 132 600 565 630 630 557 515 324 128 95 187
12 167 725 596 565 630 624 566 515 324 129 92 185
13 788 732 596 570 635 624 430 625 315 131 91 196
14 781 732 596 600 719 635 339 736 307 136 90 209
15 175 132 612 600 707 640 368 1,070 301 137 88 179
16 767 132 596 600 701 635 380 19320 204 140 87 185
17 753 125 592 650 701 645 384 1,320 202 141 86 193
18 760 719 596 635 671 655 384 1+320 196 141 89 199
19 132 713 588 630 655 679 380 14320 193 140 88 206
20 739 107 584 624 650 701 392 15290 187 128 a8 210
21 139 J0l 584 618 650 896 433 1,270 182 102 87 214
22 739 695 580 612 645 908 457 1,210 180 105 87 220
23 725 679 575 606 645 921 464 951 178 105 86 217
24 725 671 570 596 650 933 479 943 175 106 85 222
25 719 663 565 592 645 926 495 808 172 106 85 224
26 713 655 565 588 655 939 511 575 167 107 83 226
27 719 645 560 584 645 953 520 585 143 109 83 209
28 713 635 560 584 635 966 520 580 143 108 83 176
29 707 600 560 580 - 912 520 570 140 106 119 179
30 719 584 560 580 ————— 197 520 566 139 106 187 179
31 132 | ———— 560 580 ————— 803| ———==- 566 =—————- 106 182 ~=————
TOTAL | 23,757 | 21,083 18,067 184169 184275 | 229722 164681| 23,723 T)521 34865 32046 59864
MEAN 766 703 583 586 653 733 556 765 251 125 98.3 195
MAX 845 739 612 650 719 966 828 1.320 340 143 187 226
NIN 107 584 560 555 630 618 339 487 139 102 83 164
CAL YR 1960: TOTAL 2944397 MEAN B804 MAX 1,780 MIN 216
WAT YR 1961: TOTAL 182773 MEAN 501 MAX 1,320 NIN 83




DISCHARGE, IN CUBIC FEET PER SECOND.
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5-2110. Mississippl River at Grand Rapids, Minn.--Continued

WATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

23

DAY | oOCT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JuLy AUG. SEPT.
1 177 220 739 837 809 816 1,040 628 24980 3,280 3,080 24650
2 179 407 809 837 809 8l6 1,040 928| 3,090 3,280 3,060 2,660
3 179 507 865 837 816 809 1,070 953| 3,220 3,360| 3,030 24680
4 182 586 893 823 816 809 1,100 982| 3,120 3,330 2,920 2,690
5 179, 575 858 837 823 823 1,170{ 1,010 3,050 34340 2,920 24760
[ 192 575 851 830 809 830 1,280 998 3,250 3,580 2,990| 2,750
7 184 653 837 830 802 898 14330 1,010 3,180 30600 3,040| 24740
8 181 630 823 830 795 890 14390 998 3,550 3,590 2,960| 2,730
9 186 630 823 802 803 882 1,460 998 3,390 3,570 2,910 2,720
10 186 802 830 795 837 874 15430 14010 3,340 3,570 2,860| 2,830
11 195 879 809 795 830 858 1,430 1,010 34320 3,560 2,770| 2,850
12 200 865 802 807 830 858 1,420 1,020 3,420 3,520 2,830| 2,650
13 199 844 802 844 830 924| 1,420 1,010| 3,470 3,510 2,840 2,160
14 200 830 802 837 837 993 1,330 1,030 3,440 3,480 2,860| 2,180
15 200 816 795 837 837 1,090 15250| 1,080 3,340 3,460| 2,870 24190
16 203 802 851 837 858 1,090 15260| 1,180| 3,280| 3,440| 2,850 2,190
17 205 828 851 816 844 1,130 1,020 1,450 3,200] 3,420 2,840 2,160
18 200 900 851 802 837 1,080 967 1,660 3,190 3,400 2,860 24150
19 199 865 858 802 844 1,080 1,010 2,060 3,180 3,390 2,860 2,030
20 199 851 858 795 837 10100 1,030 24050 3,160 3,360 2,850 2,030
21 198 844 85l 795 830 1,190 1,060 2,050| 3,280 3,330 2,850 1,900
22 195 844 844 795 837 1,100 1,020 2,290 3,280 3,300 2,850 1,880
23 199 851 858 837 830 1,150 1,050 24630 3,270 30290 2,850 1,880
24 195 844 858 851 830 1,080 655 24930 3,240 3,270| 2,820 1,900
25 198 837 a5l 865 837 1,040 671 1+180 3,200 3,200 2,610 1,900
26 195 837 858 879 844! 1,040 694 1,360 3,380| 3,180 2,810 14750
21 192 823 837 851 830 1,010 590 1,540 3,330 3,160 2,800 1,740
28 195 8l6 844 837 823 1,010 680 10660 3,310 3,130| 2,800 10630
29 191 816 837 823| - 1,040 715 1,820 3,360| 3,110 2,630 14630
30 195 802 837 809| ———-| 1,040 172|  2,520| 3,310 3,130 2,640 1,620
31 194 ——— 844 809 1,040 —-—— 3,010 - 3,110 2,650 -=———
TaTAL 5,972 | 224379 251926 25,58l 23,164 30,390| 324404| 464055 98,130| 104,250 8B,710| 674630
MEAN 193 746 836 825 82 980 1,080 19486 34271 3,363 2,862| 2,254
MAX 205 900 893 879 858 1,190 1,460| 3,010 3,550 34600 3,080 2,850
MIN 177 220 739 795 795 809 590 628 24980 3,110 2,630 1,620
CAL YR 19615 TOTAL 174,143 MEAN 477  MAX 1,320  MIN 83
WAT YR 1962: TOTAL 570,591 MEAN 1,563 MAX 34600 MIN 177
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963
DAY ocr. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JuLy AUG. SEPT.
1 1,620 2,160| 24160 1,800 14550 14240 1,990 604| 1,020 654 857 942
2 1,620 24130 2,150 1,820 1,560 1,240 25220 604 1,020 647 1,000 731
3 1,620 2,130 2,130 1,820 1,520 1,230 2,060 612 1,020 654 982 738
4 1,620 2,080 2,130 1.810 1,520 1,220 1,910 77 1,010 658 973 738
5 1,620 2,090 1,410 1:810 1,520 12220 10650 767 1,000 658 963 634
6 1,600 2,140 400] 1,810 1,520 1,220 14420 756 987 658 947 630
7 12600 2,100 686 1,800 1,500 1,220 10330 746 981 650 937 495
8 1,600 2,100 2,290 14800 1,490 1.230 1,370 736 987 647 932 497
9 1,620| 24100| 2,070 1,800 1,490 14220 1350 671 987 588 937 495
10 1,620 2,160| 2,020 1,750 14480 1,220 1,310 556| 1,030 480 932 492
11 1,640 | 2,150 1,900 14730 1,470 1,220 1,280 556 1s210 480 932 485
12 1,640 2,130 15800 1,730 1,460 1,230 984 549 15230 483 947 480
13 1,660 2,130 1,780 1,710 15460 1,230 989 586 14250 496 952 475
14 1,680 2,110) 1,800 1s680( 1,400 1,220 999 773 1,250 486 957 468
15 1,710 2,210 1,920 1,730 1,400 1,210 962 777 14250 483 957 461
16 1,710 2,180 1,850 1,730 14410 10210 914 786 1,240 483 963 453
17 1,710 2,160 1,830 15730 14400 1,230 942 790 1,220 493 973 447
18 15730 2,150 1,940| 1,740 14390 1,260 938 795 1,200 490 978 447
19 1,790 2.140( 1,900 1,690 1,390 14270 942 800 15,430 486 978 451
20 1,930 2,120| 1,880 1,630 1,360 1,290 699 813 10350 477 968 449
21 1,930 2,090 1,880 1,620 10250 1,300 703 790 1,180 474 93 443
22 1,940 2,010/ 1,870 1,620 1,290 1,310 711 777 1,060 469 973 436
23 1,940 | 1,900 1,770 14570 15290 1,320 715 773 879 466 978 426
24 1,940 1.910 12770 1,570 1,290 1+330 715 762 745 441 978 421
25 1,930 | 1,960 1,800| 15560 1,290 1,330 715 751 615 386 973 424
26 1,930 2,000 15730 1,530 14260 1,330 630 738 628 386 963 424
27 14930 2,020 1,740 15590 15260 1,310 630 654 636 401 963 424
28 1,930 2,010 14770 1,580 15250 1,360 634 786 632 452 963 424
29 1,930| 2,060 1,810 1,580| -—--—-| 1s450 637 805 647 492 968 427
30 2,080 2,190 1,770 14550 -1 1,570 590 816 647 578 957 431
31 2,120 -—— 1,770 1,550 - 1,700 ——— 8l6| ~——— 687 952 =————
TOTAL | 549940 | 62,820| 55,726 52,490| 39,470| 39,940 32,939| 22,522| 304341 16,383 29,701| 15,288
MEAN 1,772 2,09 1,798| 1,693 14410 1,288 1,098 72 1,011 528 958 510
MAX 24120 2,210{ 2s290 1,820 1,560 1,700 2,220 816 1,430 687 14000 942
MIN 1,600 1,900 400 14550 1,250 1,210 590 549 615 386 857 421
CAL YR 1962: TOTAL 639,800 MEAN 1,890  MAX 3,600  MIN 400
WAT YR 1963: TOTAL 452,560 MEAN 1,240  MAX 2,290  MIN 386
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MISSISSIPPI RIVER MAIN STEM

5-2110. Mississippl River at Grand Rapids, Minn.--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1963 TO SEPTEMBER 1964

DAY ocT. NOV. DEC. JAN. FEB. MAR. APR. mAY JUNE JuLy AUG. | . SEPT.
1 436 480 696 729 782 m 702 1,120 530 2,000 1,020 1,010
2 436 483 696 725 770 771 738 1,120 533 2,080 8l4 868
3 439 483 684 729 770 762 800 1s120 512 24030 88l 990
4 441 480 678 725 865 762 766 1,210 533 2,010 703 1,140
5 443 501 678 720 857 T44 809 14440 522 1,890 676 1+060
6 443 501 672 720 845 744 800 14860 533 14610 900 1,120
7 445 501 669 720 833 T44 822 3,080 526 14760 652 936
8 447 501 669 720 814 726 809 2,980 533 1,810 742 1,100
9 449 504 672 720 801 705 800 2,910 558 11760 775 1,040
10 451 513 669 716 793 863 845 2,910 558 1,780 771 14050
11 451 522 660 705 788 842 965 2,960 561 1,820 710 10040
12 453 522 660 699 839 826 1,030 2,890 596 14720 779 10040
13 453 531 660 693 830 762 12120 24790 600 14650 771 1,060
14 456 534 660 785 856 734 1,080 24350 610 1,640 680 1,070
15 456 534 657 781 842 722 14060 2,170 718 14670 575 15040
16 456 540 660 73 832 750 1,280 24090 1,030 10620 652 1,040
17 458 543 651 773 818 734 14160 1,940 1,020 1+590 656 1,040
8 458 549 651 768 804 691 1,020 1,760 1,110 1.590 634 1,010
19 461 549 648 762 790 T42 1,060 1,380 12350 1,610 638 990
20 461 564 548 758 782 722 14150 1210 1+530 14620 634 985
21 471 696 645 754 774 707 1,120 1,140 1,600 1,550 738 868
22 483 714 642 743 767 699 940 1,100 1.600 1+520 652 915
23 485 711 639 738 767 703 688 950 1,750 15410 648 980
24 490 708 653 738 746 710 758 950 1,730 14550 656 920
25 487 702 715 743 832 691 970 975 1,870 1,400 m 88l
26 487 708 760 738 815 684 1,100 890 1,950 14500 666 alo
27 485 702 757 725 8ol 688 14390 762 1,950 1500 666 854
28 485 702 751 715 789 666 1,780 699 1,920 1,430 804 915
29 485 702 745 814 789 688 1720 558 1,890 14330 1,080 965
30 485 696 737 801| ————- 673 19620 470 1,800 1,290 1,150 1.210
31 483 733 794 | ~——-= 673| ———=me 522| =—--- 1,100 1,060 | ~~-—
TOTAL | 149319 | 174376 21,115| 23,024| 23,391 22,699 300902] 50,306| 32+523| 50484D| 23,554| 30,047
MEAN 462 579 681 743 807 732 1,030 1,623 1,084 14640 760 1,002
MAX 490 14 760 814 865 863 1,780 3,080 1,950 2,080 1,150 1,210
NIN 436 480 639 693 746 666 688 470 512 1+100 575 854
CAL YR 1963% TOTAL 331,884 MEAN 909 MAX 2,220 MIN 386
WAT YR 1966: TOTAL 340,096 MEAN 929 MAX 3,080 MIN 436
DISCHARGE, IN CUBIC FEET PER SECUND, WATEP YEAR OCTOBER 1964 TO SEPTEMBER 1965
DAY ocT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JuLy AUG. SEPT.
1 1,180 1,330 1,220 1,270 1,250 11240 1,200 1,980 980 1,760 1,600 14840
2 19170 10340 1,220 11260 1,250 1,280 1,160 1,970 1,240 1.710 12650 1,750
3 1,160 1,330 1,220 1,250 14260 1,260 12190 1,930 1.670 14880 10840 1740
4 19120 1,360 12210 1,230 1,260 12250 1,120 24090 1s120 1,880 2+150 1720
H 1,080 14350 1,210 1,220 14260 14230 14140 21640 530 14690 14980 1,760
6 1,100 1,330 1»220 1,210 1,270 1,200 12170 24650 624 14480 2,010 1.760
7 1,200 14350 1,230 1,240 14270 1,190 1.280 24410 827 1,490 1,900 1,760
8 1,170 14340 15260 19300 1,280 1.170 1,200 24470 1,010 14370 14890 1,780
9 1,170 1,320 14300 1,310 1280 1,150 14320 2:110 960 1,270 1,910 1,760
10 14170 14360 14310 1,300 1,280 1,130 1500 2,210 905 1,260 14880 14740
11 1,180 14400 14320 11300 1,290 1,150 14730 24000 935 1,190 1,840 1,730
12 1,200 10410 1,320 1,300 1,290 14260 1,780 1,890 1,120 1,150 14690 1,820
13 1,170 1,410 1+320 1,300 1,300 1,240 1,990 14680 1,770 1,180 1,670 14860
14 15240 14410 1,320 1300 1+300 1,250 2,160 1,550 14940 1,160 1.710 14900
15 14290 1,430 1,320 1300 14300 1,160 2,190 14500 1,980 1,100 14670 15920
16 1,280 14430 1,310 14290 19290 14150 2,090 12570 1,940 1,100 1,730 1,870
17 1+290 10430 1,310 1290 1,280 1,200 1,890 1,650 15950 1,110 14780 1.880
18 14260 14420 19310 1,290 14280 1,220 14430 12990 20060 1,120 14720 1,840
19 1,280 15410 1,300 1+280 12290 1,220 592 2,000 2,050 10040 1¢710 1,830
20 1,280 1+390 1+300 1,280 14290 1230 547 1,930 14990 886 1,740 1,810
21 14290 1s320 1,290 1,260 14300 1.160 624| 14920 1,670 886 1,730 14810
22 1,300 14250 1,280 1,280 15290 1,100 822 1,840 2,010 858 1,710 14810
23 12290 1,240 1,280 1,260 1,260 1,080 886 1,800 10960 858 1,720 1,820
24 1,300 15220 1,280 14280 1,250 1,060 854 14760 1,870 9lo 1,710 1,820
25 14330 19240 1,280 14290 1,240 1,260 780 1.720 1,940 925 1,760 14820
26 15340 1,220 1,280 1,290 1,230 1,230 720 1,640 10870 14160 1,710 1,820
27 1,330 14270 14280 14300 15220 1e220 645 14400 14800 14520 1,780 14920
28 1,290 14230 1,280 1,290 15200 1,200 575 14360 1,780 14530 1,760 1,820
29 1,330 1,270 1,280 1,280 1,150 12250 1,040 2,110 1,540 1,770 14800
30 1,330 1,230 1,280 1,270 - 14290 1,500 1,080 1,920 1,540 14820 2,100
31 10340 —-=—=e 1,280 1,250 14250 — 15050 === 14570 1+800
TOTAL | 384460 | 40,040 39,620 39,610 35,560 37,180| 37,335| 564830| 46,731 40,123] 55:340| 544610
MEAN 19241 14335 1,278 1,278 1,270 14199 15245 1,633 14558 1,294 1,785 1,620
MAX 12340 15430 14320 1,310 1,300 1+290 2,190 2,650 2,110 1,880 24150 24100
MIN 1,080 1,220 1,210 1,210 12200 1,060 547 1,040 530 858 14600 12720
CAL YR 19643 TOTAL 405,406 NEAN 1,10 MAX 3,080 MIN 470
WAT YR 1965: TOTAL 521,439 MEAN 1,429 MAX 2,650 NIN 530




SWAN RIVER BASIN 25

5-2168. 0'Brien Creek near Pengilly, Minn.

Location.--Lat 47°18'56", long 93°09'26", in SE: sec.20, T.56 N., R.22 W., on right bank 200 ft
Upstream from Duluth, Missabe and Iron Range Railroad bridge, 1.0 mile upstream from mouth, and
2 miles southeast of Pengilly.

Records available.--April 1963 to September 1965.

Gage.--Water-stage recorder. Datum of gage is 1,338,44 ft above mean sea level, datum of 1929
(Lake Survey reference mark). Prior to July 24, 1963, reference point at same site and datum.

Extremes.--Maximum and minimum discharges for April 1963 to September 1965 are contained in the fol-

owing table:
Maximum Minlmuam
w;::? Discharge e height Discharge Gage height
Date {ors) feet) Date {ora) Freet)
1963 Apr. 3, 1963 a 134 - |Sept.27-30, 1963 7.4 -
1964 June 24, 1964 250 4,27 {Feb. 21, 22, 1964 3.2 b 1.85
1965 Apr. 19, 1965 265 4.29 |pec, 6, 7, 1964 4.1 1.90

a Maximum dally.
b Occurred Jan., 13-16, 1964,

1963-65: Maximum discharge, 265 cfs Apr. 19, 1965 (gage height, 4.29 ft); minimum, 3.2 cfs
Feb. 21, 22, 1964; minimum gage height, 1.85 ft Jan. 13-16, 1964,

Remarks.--Records good. Flow affected by natural storage in lakes sbove station. Records of chemi-
cal analyses for the water years 1964-65 are published in reports of the Geological Survey.

Cooperation.--Additional measurements furnished by M. A. Hanna Mining Co,
DISCHARGE, IN CUBIC FEET PER SECOND, AFRIL TO SEPTEMBER 1963

DAY oCT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JuLy AU, SEPT.
1 20 20 35 16 19 14
2 40 19 48 16 17 14
3 134 20 57 15 16 14
4 75 20 49 13 15 13
5 47 19 37 i2 15 12
6 42 17 32 12 13 12
7 38 14 34 11 12 12
8 34 13 34 11 12 11
9 3t 25 55 9.3 12 11
10 28 25 71 8.5 13 11
1 24 25 7 8.5 13 u
12 23 26 58 11 17 11
i3 22 28 44 14 29 1
14 20 52 30 15 28 11
15 17 66 27 15 21 11
16 20 35 24 13 19 11
17 35 39 20 17 29 12
18 32 34 19 23 30 12
19 29 30 38 17 23 15
20 25 28 49 17 19 15
21 22 29 36 17 16 12
22 20 26 30 17 16 10
23 17 22 24 16 18 9.3
24 17 19 17 13 17 8.5
25 17 19 17 13 16 8.2
26 19 18 23 13 13 8.2
27 20 18 22 17 12 842
28 22 76 19 32 13 7.8
29 —— 23 81 18 41 16 7.8
30 ——— 22 60 17 27 16 T4
31 — —— — 40| -———- 21 15
TOTAL 935 963 15061 501l.3 540 331.4
MEAN 31.2 3l.l 35.4 16.2 17.4 11.0
MAX 134 81 77 41 30 15
MIN 17 13 17 8.5 12 7.4
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5-2168. 0'Brien Creek near Pengilly, Minn.--Continued

DISCHARGEs IN CUBIC FEET PER SECONDs WATER YEAR OCFOBER 1963 TD SEPTEMBE® 1964

DAY ocT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JuLy AUG. SEPT.
1 T4 6.9 6.9 4e2 4.2 b 7.8 45 9.7 21 5.4 31
2 6.9 T4 bo4 beb 4.0 44 8.2 40 9.0 19 7.1 26
3 6.2 6.9 6.2 44 306 4.7 10 a7 7.7 18 7.7 23
4 5.4 6.4 5.9 L2323 3.8 5.4 14 46 7.7 15 6.8 23
5 S 6ol 6.2 beobr 3.8 8.5 15 87 8.0 13 6.0 24
6 5.6 6.6 6.2 4e4 3.8 10 14 147 T.7 11 6.0 20
7 6.2 6.6 6.2 47 3.8 9.7 14 223 11 10 5.2 20
8 59 6.6 6.4 4.7 3.6 8.9 12 186 14 i1 46 29
9 5«6 6.9 6.2 L 20 3.6 845 11 101 18 13 5.7 34
10 5.1 8.2 5.9 4ok 3.6 8.5 15 59 16 12 7.7 29
11 5. T8 5.9 4.2 3.6 9.7 31 42 12 9.7 138 22
12 4.9 8.2 5.6 42 3.6 9.3 74 33 9.4 9.4 13 18
13 4.9 8.2 56 4.0 3.6 8.5 125 26 7.7 9.7 L2 13
14 5.9 8.2 5.6 40 3.6 8.9 155 22 648 9.7 1t 1
15 6.k 8.2 Seb 3.8 3.6 1 112 17 6.5 94 1t 9.7
16 6.4 8.2 5.1 3.8 3.6 12 7 18 6.0 8.0 10 9.0
17 5.6 T4 4.9 400 3.6 10 64 16 6.5 7.7 7.7 9.4
18 5.1 7.2 4.7 4.2 3.6 8.9 49 24 17 8.0 65 9.0
19 5.1 6.9 44 4.2 3.6 8.2 36 52 40 T+4 5.2 8.0
20 b4 6.6 4.2 4.2 3.4 8e5 30 44 (3% 8.7 6.0 8.4
21 T. 6.2 4.2 4.2 3.2 8.5 38 30 25 94 16 10
22 8.9 8.9 4.2 4ot 3.2 8.9 89 24 18 9ed 24 12
23 11 15 4.0 4ot 3.4 B.9 90 32 63 9.0 18 14
24 14 14 4.0 44 3.8 8.9 60 48 223 9.4 15 18
25 19 12 422 LY 4.2 8.5 43 41 192 9.0 14 19
26 20 10 4ob 4o 4e2 8.2 32 29 86 8.7 12 27
27 16 9.3 4ot 4ob 4e2 7.8 27 19 39 9.0 12 31
28 11 8.5 4ol 4e2 4ok 7.8 32 14 25 9.0 21 28
29 8.2 7.8 4ot 4e2 bote T 44 13 18 8.7 47 23
30 6.9 7.4 4ad 4e2| wemmwma 7.2 46 12 18 648 43 19
31 6.6 —— 42 4 - T4 —— 10 -~ 5.7 36 ————
TOTAL 2449 244.9 160.7 132.4 108.6 257.5; 14375.0 1,537 968.7 324.8 413.6 577.5
MEAN 7.90 8.16 5.18 4.27 3.74 8.31 45.8 49.6 32.3 10.5 132.3 19.3
MAX 20 15 6.9 47 bobe 12 155 223 223 21 47 34
MIN 4.9 6.2 4. 3.8 3.2 4ok 7.8 10 6.0 5.7 4.6 8.0
CAL YR 19633 TOTAL MEAN MAX MIN
WAT YR 19643 TOTAL 64345.6 MEAN 17.3 MAX 223 MIN 3.2
DISCHARGE, IN CUBIC FEET PER SECONO, WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965
DAY ocr. NOv. DEC. JAN. FEB. MAR. APR. MAY JUNE JuLy AUG. SEPT.
1 T8 7.6 4.9 Seb 6.1 6.9 7.9 58 34 22 40 17
2 18 7.2 4.9 5.6 6.1 7.2 7-9 59 46 19 37 18
3 20 7.2 4.5 5.6 6.l 6.6 7.9 64 84 19 32 17
4 17 T2 4e3 5.8 6.1 646 8.2 59 88 22 26 14
5 14 7.6 4e3 6.4 6ol 6.6 8.2 50 116 22 20 13
6 12 76 4.1 Te2 6o 6.6 12 51 139 22 20 13
7 12 7.9 4.3 7.9 6.4 6eb6 19 51 127 21 26 14
8 14 7.6 4.3 Be2 6e6 6.6 30 47 100 24 28 14
9 13 7.9 4.5 7.6 7.6 6.9 44 46 77 29 22 15
10 13 749 L3N 7.2 Te6 7.9 59 44 60 26 17 14
1l 14 9.8 5.1 6.9 6.9 7.2 T4 40 47 24 14 13
12 14 12 Sel 6.6 6.6 6.6 92 36 40 22 23 14
13 14 16 5.1 6e4 6.1 b4 132 30 41 22 13 28
14 14 16 4.9 6l 5.6 6.4 132 29 39 22 12 32
15 13 14 4.7 6.1 5.1 6.1 132 62 33 23 12 42
16 13 17 49 6.1 5.1 6.6 147 144 33 26 11 45
17 14 16 4.7 646 5.6 7.6 161 140 34 23 11 32
18 13 10 45 6.9 5.8 7.9 203 102 33 21 11 27
19 11 8.6 4.5 6.9 6.1 Ta6 258 75 32 20 10 24
20 9.4 7.2 4.5 6.6 6ol 7.6 230 59 44 20 9.4 20
21 8.6 6.l 4.5 6.1 Teb 193 83 50 20 94 20
22 8.6 5.4 4.5 5.4 Te6 173 96 41 20 94 21
23 7.9 Se4 4.7 5.1 7.2 152 72 33 20 8.6 24
24 7.2 Seb 4.7 Sel [ 118 66 27 19 7.9 24
25 Te2 5.8 4.7 5.4 6ot 10l 62 20 18 8.6 20
26 7.2 5.6 4.5 5.6 646 90 55 14 17 9.0 18
27 7.2 5.8 4.3 5e6 6.9 84 46 13 17 9.0 17
28 1.2 5.6 4.3 5.6 Te6 77 42 21 17 9.0 14
29 6.9 5.6 4.9 5.8 79 68 42 29 17 9.4 16
30 6.9 5.4 5.1 5.8 7.9 62 40 27 22 [§1 83
31 6.9 —— 54 6.1 7.9 36 ——— 32 (L3 -
TOTAL 362.2 258.6 1444 193.9 218.7| 2,883.1 1,886 1,522 668 490.7 683
MEAN 11.7 8.62 4.66 6.25 7.05 96.1 60.8 50.7 21.5 15.8 22.8
MAX 20 17 5.4 8.2 7.9 258 144 139 32 40 83
MIN 6.9 5.4 4.1 5.1 6.1 7.9 29 13 17 7.9 13
CAL YR 1964: TOTAL 6,460.3 MEAN 17.7 MAX 223 MIN 3.2
WAT YR 1964: TOTAL 9,485.4 MEAN 26.0 MAX 258 MIN 4.1
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5-2168.6. Swan River near Calumet, Minn.
Location.--Lat 47°17'20", long 93°13'54", in SWi sec.35, T.56 N., R.23 W., on left bank 1.0 mile
downstream from Snowball Creek, 2.1 miles downstream from bridge on U.S. Highway 65 at outlet of
Swan Lake, and 3.1 miles southeast of Calumet.

Records available.--January 1964 to September 1965.

Gage.--Water-stage recorder. Datum of gage is 1,331.05 ft above mean sea level, datum of 1929
(Hanna Mining Co. bench mark). Prior to June 5, 1964, reference point at same site and datum,

Extremes.--Maximum and minimum discharges for January 1964 to September 1965 are contained in the
Tollowing table:

Max imum Minimum
Water
Discharge Gage height Discharge G helght
year Date (cfs)g %1‘eet)s Date (cfs) feet)
1964 May 8, 1964 a 423 - Aug. 16, 1964 b 8.1 -
1965 Apr. 22, 1965 c 534 4.98 |Aug. 31, 1965 11 1.56

a Maximum daily.
b Minimum daily.
¢ Maximum gage height for year, 5.07 ft Apr. 22, 1965, backwater from temporary Footbridge.

1964-65: Maximum discharge, 534 cfs Apr. 22 (gage height, 4.98 ft); maximum gage height,
5.07 ft Apr. 22, 1965 (backwater from temporary footbridge); minimum daily discharge, 8.1 cfs
Aug. 16, 1964,
Remarks.--Records good. Flow affected by natural storage in Swan Lake.
Cooperation.--Additional discharge measurements and gage readings furnished by M. A. Henna Mining Co.

DISCHARGE, IN CUBIC FEET PER SECOND, JANUARY TO SEPTEMBER 1964

oAy | ocT. NOV. DEC. JAN. FEB, MAR. APR. NAY JUNE JuLy AUG. SEPT.

L 15 14 13 18 175 58 119 15 41

2 15 13 13 18 176 54 104 15 42

3 15 13 13 19 176 50 9% 14 42

“ 15 13 13 19 178 46 75 14 39

5 15 12 13 20 180 42 72 14 41

6 15 12 13 21 250 42 62 12 “4

7 15 12 13 23 350 46 58 10 52

8 15 12 13 25 423 46 59 10 55

9 14 12 13 31 400 46 55 10 56

10 14 12 14 40 380 45 sz 11 50
11 14 12 14 52 353 44 50 11 52
12 14 12 14 64 300 37 46 10 50
13 14 12 14 84 250 36 42 9.4 48
14 14 12 14 105 220 36 39 9.1 46
15 14 12 14 130 187 35 36 9.1 44
16 14 12 14 155 176 3t 34 8.7 42
17 14 12 14 170 165 3l 32 8.4 42
18 14 12 15 160 154 31 31 8.7 40
19 14 12 15 155 145 31 28 8.7 38
20 14 11 15 148 135 37 24 10 37
21 14 11 16 160 126 41 24 13 36
22 14 12 16 175 124 41 23 14 35
23 13 12 17 197 122 57 21 13 37
24 13 12 17 200 120 92 20 14 37
25 13 12 18 195 119 146 19 14 38
26 13 13 18 190 106 186 18 15 41
27 13 13 18 186 93 187 18 16 42
28 13 13 18 182 80 161 17 25 45
29 14 13 18 178 75 138 16 31 45
30 14| ————- 18 175 70 130 16 34 47
31 —— 14 - 18 ——— 64 —— 16 37 ——
TOTAL 436 355 466 3,295 54872 24003 1,322 4441 1,304
MEAN [T 12.2 15.0 110 189 66.8 42.6 14.3 43.5
MAX 15 16 18 200 423 187 119 37 56
MIN 13 11 13 18 64 31 16 8.4 35




28 SWAN RIVER BASIN
5-2168.6. Swan River near Calumet, Minn.--Continued
DISCHARGE, IN CUBIC FEET PER SECOND» WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

DAY ocT. NOV. DECe JAN. FEBs MAR. APR. RAY JUNE JuLy AUG. SEPT.
1 43 24 27 27 20 24 27 288 130 64 32 14
2 43 24 30 26 19 26 27 266 148 60 33 15
3 45 23 30 26 19 30 27 249 160 60 34 15
4 46 22 29 24 18 29 27 235 174 59 33 16
s “ 21 27 24 18 24 26 222 208 55 32 15
6 44 21 26 24 19 24 29 210 244 53 38 17
7 43 21 24 24 18 23 3¢ 195 269 47 43 16
8 41 22 24 23 20 23 33 186 275 &4 42 17
9 41 2z 24 23 20 24 36 183 264 42 42 18
10 40 22 25 24 22 24 43 167 248 42 41 17
11 40 25 26 24 22 23 58 152 221 41 38 17
12 40 24 25 24 24 23 72 146 195 40 35 22
13 39 26 25 23 23 22 %6 141 186 40 34 26
14 35 29 24 23 22 23 140 138 179 39 3 32
15 32 26 24 26 22 23 179 152 157 35 27 37
16 30 24 26 25 21 24 222 174 136 39 23 43
17 30 23 26 24 21 24 276 206 122 40 23 45
18 29 24 26 23 21 26 350 222 108 40 22 47
19 27 26 25 22 21 26 417 224 103 38 20 49
20 27 26 25 22 20 26 490 221 110 35 20 50
21 26 25 24 22 20 26 523 224 104 32 18 52
22 26 24 24 21 20 26 531 231 100 31 17 53
23 25 24 26 21 20 25 528 231 88 29 16 54
24 26 23 26 22 20 25 506 230 83 28 16 53
25 25 23 26 22 20 24 479 219 75 27 16 54
26 26 22 26 22 20 24 443 204 68 26 15 54
27 26 24 25 22 21 24 411 190 61 24 13 54
28 25 24 25 22 22 24 373 185 54 22 12 52
29 24 24 25 21 e 24 339 169 58 21 12 54
30 25 23 26 21| ————- 25 314 152 63 26 13 92
31 24| we———- 27 20 -———o 26 136 —mwwee 30 12| e

TOTAL 1,037 711 798 717 573 764 72052| 65148 44391 1,209 803 15100

MEAN 33.5 23.7 25.7 23.1 20.5 24.6 235 198 146 39.0 25.9 36,7

MAX 46 29 30 27 24 30 531 288 215 64 43 92

MIN 2% 21 24 20 18 22 26 136 54 21 12 14

CAL YR 1964s TOTAL 184043.1 MEAN 49.3 AAX 423 MIN 8.4

WAT YR 19653 TOTAL 25,303 MEAN 69.3 MAX 531 MIN 12
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5-2170. Swan River near Warba, Minn.
Location.--Lat 47°06'40", long 93°15'50", in SE} sec.33, T.54 N., R.23 W., on left bank 75 ft

upstream from highway bridge, 1t miles south of Warba, 32 miles northwest of Swan River, and
22 miles upstream from mouth.

Drainage area.--254 sq mi.
Records available.--October 1953 to September 1965.

Gage.--Water-stage recorder. Datum of gage 1s 1,259.80 ft above mean sea level (state Highway Depart-
ment bench mark).

Average discharge.--12 years, 123 cfs.

Extremes.--Maximum and minimum discharges for the water years 1961-65 are contained in the following

able:
Maximum Minimum
vater Discha; G height Discharge e height
8 rge € helg] 8
yeaw Date (cfa) feet) Date (cfs) O eet)
1961 May 17, 1961 570 7.36 | Sept. 4, 5, 1961 15 1.65
1962 May 26, 1962 714 8.07 | Gct. 3, 1961 26 a 1.97
1963 Apr. 1, 1963 540 7.19 | Jan. 19-27, 1963 b 26 -
1964 May 9, 1964 570 7.36 | Aug. 17, 1964 18 1.91
1965 Apr. 17, 1965 1,080 c 9.49 | Aug. 29, 30, 1965 39 2.32

a Occurred Oct. 1, 1961
b Minimum daily.
¢ Maximum gage height for year, 9.53 ft Apr. 16, 1965, backwater from ice.

1953-65: Maximum discharge, 1,080 cfs Apr. 17, 1965 (gage height, 9.49 ft, backweter from ilce)
maximum ?age height, 9.53 ft Apr. 16, 1965, backwater from ice; minimum discharge, 15 ¢fs Sept. 4,
5, 1961 (gage height, 1.65 ft).

Flood in May 1950 reached a stage of about 11.5 ft, from information by local residents.

Remarks,--Records good except those for winter periods, which are fair. Records of chenical analyses
Tor the water years 1961-62 and 1965 are published in reports of the Geological Survey.

DISCHARGE, IN CUBIC FEET PER SECONDy WATER YEAR OCTOBER 1960 TG SEPTEMBER 1961

DAY ocT. NOV. DEC. JAN. FEB. MAR. APR . MAY JUNE JuLy AUG. SEPT.
13 55 T4 57 45 36 45 118 276 158 41 25 17
2 52 68 57 45 36 45 91 258 157 44 24 17
3 56 64 57 45 36 45 101 241 152 38 23 16
4 49 60 57 45 a7 46 21 227 141 34 22 15
5 49 59 ST 45 37 45 80 216 126 33 22 16
6 49 59 58 46 38 46 75 213 113 30 21 17
7 47 59 57 46 38 46 66 237 101 28 21 19
8 47 65 56 46 39 41 65 241 91 26 20 19
k4 48 64 56 &7 39 47 64 226 82 25 20 18
10 48 65 55 &7 40 47 62 211 4 24 22 19
1 46 70 54 -7 40 4T 62 212 7 24 24 29
12 45 T4 53 47 40 47 62 218 78 24 24 43
13 58 73 53 47 40 &7 65 256 85 24 22 40
14 63 70 52 &7 41 47 68 338 73 25 21 47
15 64 70 51 48 41 41 86 482 65 26 21 52
16 59 69 50 48 41 48 95 545 60 32 20 46
17 59 65 49 48 41 49 9% 568 58 32 18 38
18 56 56 49 -7 41 50 119 556 58 30 20 34
i9 55 78 48 46 42 51 199 523 58 27 22 32
20 53 80 47 45 42 52 334 494 61 26 24 32
21 SL 16 &7 44 42 54 412 462 54 27 23 32
22 51 70 47 43 43 s7 406 431 52 32 22 36
23 51 48 47 42 ok 61 352 401 50 34 20 37
24 50 66 46 41 4% 68 320 372 48 33 19 35
25 49 67 46 40 44 85 330 339 45 30 19 32
26 49 64 46 39 45 110 350 302 4% 28 18 30
27 49 62 46 38 45 130 350 265 42 34 18 32
28 49 60 46 37 45 145 333 233 40 34 18 31
29 49 59 46 36| =———e— 141 311 206 40 30 18 28
30 55 S8 46 36 131 293 186 38 30 18 29
31 73| =—vm— 46 36| =m————- 131} 169| ————- 27 17|
TATAL 15634 14992 14582 1,359 1,137 24058 59454 94902 2,318 932 646 888
MEAN 52.7 66.4 51.0 43.8 40.6 664 182 319 T7.3 30.1 20.8 29.6
MAX 73 80 58 48 45 145 412 568 158 44 25 52
MIN 45 56 46 36 36 45 62 169 38 24 17 15
CFSM .21 26 «20 «17 16 .26 -T2 1.26 30 .12 -08 12
iNe 24 29 .23 20 17 «30 «80 145 34 .14 09 13
CAL YR 1960: TOTAL 46,252 MEAN 126 MAX T16 MIN 45 CFSM .50 IN 6.77

WAT YR 1961: TOTAL 29,902 MEAN 81.9 MAX 568 MIN 15 CFSM .32 IN 4.38




30 SWAN RIVER BASIN

5-2170. Swan River near Warba, Minn.--Continued

DISCHARGEs IN CUBIC FEET PER SECONO, WATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

DAY ocT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE Jury AUG. SEPT.
1 28 35 46 40 37 36 150 306 495 87 72 47
2 28 37 46 40 37 36 140 288 467 91 55 46
3 27 49 46 40 37 37 132 274 429 98 49 49
4 31 53 47 40 37 38 140 260 387 97 45 50
5 34 33 [ 40 37 39 155 249 343 99 4% 50
6 34 59 46 39 36 40 165 234 309 92 70 48
7 32 57 46 38 36 41 170 215 274 94 112 44
8 31 49 45 37 36 42 160 203 243 113 108 42
9 34 55 44 37 37 43 145 196 218 116 89 15
10 40 61 44 36 37 44 142 195 201 105 77 157
11 50 58 43 36 38 &4 148 195 187 104 77 246
12 61 58 42 36 39 45 150 193 172 100 132 242
13 63 58 41 36 39 45 140 221 155 93 152 205
14 58 52 40 36 39 46 130 239 134 15 131 166
15 57 64 40 36 39 41 120 267 126 67 104 149
16 55 59 40 36 39 4B 120 320 109 T2 92 139
17 53 52 40 36 38 50 123 345 102 67 80 130
18 52 51 39 36 38 52 121 349 106 57 16 124
19 49 50 39 35 38 53 128 350 lo7 53 82 113
20 44 48 39 35 38 54 126 367 92 57 81 104
21 37 48 40 35 38 56 131 378 82 61 76 9%
22 34 48 40 34 38 59 141 391 8L 58 75 82
23 34 48 40 34 38 (3% 145 489 78 o7 65 85
24 36 48 40 35 38 63 144 585 71 74 S5 100
25 38 48 40 36 37 6T 145 668 T 75 51 110
26 40 47 39 36 37 74 148 707 70 54
27 40 46 39 36 36 85 171 685 64 56
28 40 46 39 35 36 98 2715 631 60 53
29 40 46 39 35 e————— 125 330 583 61 55
30 37 45 39 36 —————- 150 325 547 73 53
31 35 ——— 39 36 — 153 - 523 19 48
TOTAL 1,272 1+536 15294 1,133 1,050 1,871 49760 | 11,453 24479 24369
MEAN 41.0 51.2 41.7 36.5 37.5 60, 15 369 80.0 T6e4
MAX 63 64 &7 40 39 153 330 107 116 152
MIN 27 35 39 34 36 36 120 193 53 44
CFSM .16 20 .16 .14 .15 .24 .62 L.45 «31 «30
IN. «19 22 .19 .17 «15 .27 .70 1.68 -80 +36 «35
CAL YR 1961: TOTAL 28,796 MEAN 78.9 MAX 568 MIN 15 CFSM .31 IN 4.22
WAT YR 1962: TDTAL 37,836 MEAN 104 MAX 707 MIN 27 CFSM .41 IN 5.54

DISCHARGEs IN CUBIC FEET PER SECONDs, WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

DAY ocT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JuLy AUG. SEPT.
1 85 75 61 34 27 31 498 151 219 136 126 61
2 8o 75 62 34 21 32 446 142 222 137 112 58
3 ke 73 62 34 28 32 ~44 141 215 123 96 59
4 T4 71 61 35 28 32 442 140 204 nz 8s 58
5 13 59 56 35 28 33 430 134 199 103 61 55
6 73 57 52 35 29 33 412 129 201 95 56 52
7 T 58 48 35 29 34 399 122 198 88 50 49
8 10 59 46 36 30 35 395 121 204 8l 42 46
9 7 60 43 36 30 35 389 120 222 75 41 &4
10 &8 62 41 35 31 35 372 122 262 63 45 43
11 68 64 39 33 31 35 344 136 291 58 41 38
12 T4 64 38 31 31 35 313 147 283 3 44 46
13 75 [ ad 38 29 31 35 286 188 255 81 52 46
14 68 62 39 27 31 36 261 231 224 69 61 44
15 64 63 4L 27 30 36 243 220 202 61 62 37
16 64 63 42 27 30 36 244 205 180 61 61 38
17 60 61 44 27 30 37 266 217 160 63 58 38
18 56 6l 45 26 30 38 258 226 1446 63 58 44
19 55 60 45 26 30 39 243 212 164 65 63 19
20 55 60 43 26 30 41 231 206 202 o4 61 82
21 54 58 42 26 31 45 218 207 197 59 52 7L
22 60 56 40 26 31 65 202 200 188 58 47 57
23 66 s7 38 26 30 80 190 187 162 58 46 64
24 64. 58 36 26 30 100 L9 173 147 57 46 63
25 60 61 34 26 30 155 169 163 138 52 43 56
26 58 14 33 26 30 205 163 152 147 46 49 55
27 58 68 32 26 30 287 160 144 152 66 46 52
28 58 69 32 27 31 350 153 234 142 9% 62 52
29 58 65 32 27 ad 410 158 299 131 122 76 51
30 59 61 33 21| ——- 455 160 281 130 125 T2 51
3 64 | —eme— 34 27| e 490 | ————— 242 119 67| ==
TOTAL 2,040 1,891 14332 918 834 34342 89668 5¢592 54785 24527 10887 14589
MEAN 65.8 63.0 43.0 29.6 29.8 108 289 180 193 81.5 60.9 53.0
MAX 85 75 62 36 31 490 498 299 291 137 126 82
MIN 54 56 32 26 27 31 153 120 130 46 41 37
CFSM 26 +25 .17 12 .12 42 l.14 71 76 «32 24 21
IN. <30 .28 <20 -13 .12 49 le27 .82 -85 <37 28 23
L
CAL YR 1962: TOTAL 38,997 MEAN 107 MAX 707 MIN 32 CFSM +42 IN S5.71

WAT YR 1963: TOTAL 36,405 MEAN 99.7 MAX 498 MIN 26 CFSM .39 IN 5.33
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5-2170. Swan River near Warba, Minn.--Continued’
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR DCTOBER 1963 TO SEPTEMBER 1964
DAY ocT. NOV. DEC. JAN. FEB. HAR. APR. HAY JUNE JuLy AUG. SEPT.
1 49 55 61 41 38 40 59 350 117 220 31 149
2 49 52 59 40 38 41 60 344 115 208 34 130
3 48 50 58 40 38 4l 61 332 100 182 44 123
4 47 49 57 40 38 42 63 344 89 153 A7 122
s 47 49 56 40 38 42 65 394 85 134 37 102
3 54 A9 54 39 38 43 68 463 82 124 32 98
7 49 59 52 39 38 43 75 531 87 115 32 134
8 49 61 51 39 38 43 82 559 90 100 28 195
9 49 65 50 39 38 a4 100 568 100 130 24 199
10 48 66 49 39 38 44 135 556 100 125 22 178
11 46 63 49 39 38 44 175 534 89 111 21 154
12 46 60 49 39 38 45 235 516 78 101 24 132
13 46 5T 48 39 38 45 320 497 73 93 24 117
14 45 55 48 39 38 46 420 476 69 84 21 108
15 4 54 43 39 38 46 455 449 68 I 20 106
16 “4 54 47 38 38 46 450 416 ] 66 19 100
17 44 54 47 38 38 47 430 375 87 62 19 9
18 46 53 46 38 39 47 345 345 95 56 26 91
19 “4 52 46 38 39 48 308 341 110 52 24 [1s
20 44 51 46 38 39 49 288 325 106 56 21 85
21 471 52 46 38 39 s0 304 295 9 61 26 85
22 76 67 46 38 39 51 384 263 87 54 41 87
23 87 82 46 38 39 51 425 239 194 48 42 95
24 19 89 45 38 39 52 427 238 331 47 41 113
25 3 90 4s 38 39 52 407 249 348 46 49 115
26 69 83 4% 38 53 380 234 315 41 44 133
27 65 76 43 38 54 360 210 277 41 38 165
28 61 7 43 38 55 352 182 254 45 80 167
29 59 68 42 38 56 353 164 243 41 148 151
30 58 63 41 38 ST 354 148 230 35 170 132
31 58| ———e 41 38 58| —————- 127| ——--- 32 170
TOTAL 1,670 14849 1,503 1,199 14117 Le475 T+940| 11,066 4,185 2,738 1399 34749
MEAN 53.9 61.6 48.5 38. 38.5 47.6 265 357 140 88.3 45.1 125
MAX 87 90 61 41 40 s8 455 568 348 220 170 199
MIN 44 49 41 38 38 40 59 127 68 32 19 85
CEFSM .21 .24 .19 .15 .15 .19 1.04 1.4l .55 .35 .18 «49
. .24 .27 .22 <18 .16 .22 1.16 1.62 .61 &0 <20 .55
CAL YR 1963: TOTAL 36,164 MEAN 99.1 MAX 498 MIN 26 CESH .39 IN 5.30
WAT YR 19643 TOTAL 39,888 MEAN 109 MAX 568 MIN 19 CFSM .43 IN 5.84
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTGBER 1964 TO SEPTEMBER 1965
OAY | oCT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE Jury AUG. SEPT.
1 124 57 66 52 47 45 60 647 263 125 76 s1
2 147 56 67 52 &7 47 62 617 331 i27 73 45
3 154 56 68 52 46 48 63 586 438 135 71 “2
4 144 56 &9 s2 %6 50 64 549 498 132 71 40
5 141 55 69 s3 46 52 66 510 545 123 70 42
6 135 55 68 54 46 53 68 480 598 115 76 46
7 125 54 68 54 46 54 7 468 629 107 88 49
[ 119 55 67 54 47 56 74 445 661 100 94 52
9 111 54 67 53 47 58 80 414 663 95 95 52
10 104 54 66 52 &7 60 90 382 631 92 90 51
11 99 65 65 52 48 62 120 354 585 85 83 49
12 99 80 64 s1 48 63 165 326 532 81 80 58
13 98 81 64 51 &7 64 210 292 483 89 78 95
14 9% 75 62 50 46 65 280 2718 433 88 11 110
15 90 73 61 S0 46 65 500 290 385 83 66 130
16 88 T4 60 50 45 64 800 344 337 80 62 148
17 77 7 59 50 45 64 1,060 387 287 79 59 149
18 T 59 58 50 45 64 1,000 4hte 242 79 54 153
19 75 sL 57 49 45 63 913 443 212 80 51 155
20 7% 56 57 49 46 62 854 422 219 7 48 153
21 T0 61 56 49 46 62 824 451 241 Ta 46 150
22 69 62 55 49 45 61 808 455 229 T2 45 158
23 68 63 s5 49 [%3 60 799 445 205 70 42 172
24 66 64 54 50 43 60 787 443 191 66 40 174
25 65 64 54 sL 43 60 79 433 166 63 40 167
26 62 64 53 50 59 764 418 153 59 42 159
27 62 63 53 49 58 750 396 147 56 42 152
28 61 63 52 48 58 35 370 144 54 41 147
29 60 63 52 48 58 710 346 132 51 39 145
30 57 64 52 47 58 680 320 129 54 42 260
31 57| ————-- s2 47 59| ———— 289 -=——-- 66 50| ~——--
TOTAL 2,866 1,868 1,870 1,567 1,277 19812 145236| 13:044| 10,709 2,657 14925 34354
MEAN 92.5 62.3 60.3 50.5 45.6 58.5 475 421 357 85.7 62.1 112
MAX 154 81 69 54 48 65 1,060 647 663 135 95 260
MIN 57 51 52 47 43 45 60 218 129 51 39 40
CFSN .36 .25 .24 -20 .18 .23 1.87 1.66 Lo41 .34 .24 Yy
INe %2 .27 .27 .23 .19 .27 2.08 1.91 1.57 «39 .28 49
L
CAL YR 19641 TOTAL 41,470 MEAN 113 MAX 568 MIN 19 CFSM .45 IN 6.07
WAT YR 1965: TOTAL 57,185 MEAN 15T MAX 1,060 MIN 39 CFSM .62 IN 8.37
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SANDY RIVER BASIN

5-2185. Sandy Lake at Libby, Minn.

Location.--Lat 46°46'20", long 93°19'10", in sec.25, T.50 N., R.24 W., on dam on Sandy River at
treey e

¥, 2.2 miles upstream

Drainage area.--421 sq mi.

Records avallable.--Jul;
0 _October 194

or
volr at

Gage.--Water-stage recorder.

Libby October 1941 to September 1956.

om mouth and 14 miles north of MeGregor.

to December 1893, October to December 1894, July 1895 to September 1965.
month-end contents only, published in WSP 1308.

Published as Sandy Reser-

Datum of gage is 1,207.71 ft above mean sea level, adjustment of 1912.

lor to Sept. 23, 1949, float gage and Sept. 24, 1949, to Nov. 28, 1962, watev-stage recorder, at
site 1 mile upstream at present datum.

Extremes.--Maximums and minimums (contents in acre-feet, gage height in feet) for the water years

5 are contained in the following table:

Water Maximum Minimum

year Date Contents Gage height, Date Con“ents Gage height
1961 | Apr. 17, 1961 55,080 9.27 | Mar. 18, 1961 37,780 7.34
1962 |June 2, 1962 67,360 10.51 | Mar. 24, 25, 26,1962 34,790 6.98
1963 {July 28, 1963 54,510 9.21 | Mar. 26, 1963 36,280 7.16
1964 |May 14, 1964 66,450 10.42 | Mar. 3, 1964 34,950 7.00
1965 | Apr. 28, 1965 97,190 13.15| Apr. 11, 1965 29,160 6.26

1893-1965: Maximum contents, 167,200 acre-ft May 19, 1950 (gage height, 17.51 ft); minimum

observed, 5,950 acre-ft below zero capaclty table Jan. 20, 1921 (gage helght, 0.65 rcﬁ.

Remarks.--Reservoir is formed by Sandy, Flowage, Snake, and Aitkin Lakes controlled by concrete dam.

Storage began in 1893; original timber crib dam completed in 1895, replaced b;
Capacity between gage heights 7.00 and 14.00 ft (minimum allowable

in 1911.

present structure
imit to top of

structure) 1s 73,330 acre-ft, of which 37,550 acre-I't is controlled storage between gage heights

7.00 and 11.00 ft (normal operating range}.

1.72 ft.

Contents given herein are contents above gage height
Water 18 used to benefit navigation on Mississippi River below Minneapolis.

Cooperation.~-Records furniShed by Corps of Engineers in terms of cfs-days and ccuverted to acre-
geef By Geological Survey.

MONTH-END GAGE HEIGHT AND CONTENTS, WATER YEARS OCTOBER 1960 TO SEPTEMBFR 1965

Change in Change in
Date lage height| Contents ang lGage height| Contents
T + - eontents Date £ ~feet contents
f eet) {acre-feet) (aoveiess) f eet)t |{acre-fee )(acre-feet)
Oct. 51, 1960.444s4. .79 50,560 -550 |j Oct. 31, 1963....... 8.8t 52,040 -1,040
Nov. 30...eess 8,65 49,270 -1,290 [ Nov. 30..... . 9,10 53,450 +1,410
Dec. Blueoecsnsenans 33 A 46,370 =2,900 || Dec. 3liessuvavssean 8.86 51,210 -2,240
Calendar year 1960 - - +7,740 Calendar year 1963 - - +6,110
_____ I [ A A
Jan. 31, 1961....... 7.81 41,770 -4,800 || Jan, 31, 1964.....44 7.89 " 42,480 -8,730
Feb. 28 ..eiuennanns T.44 38,620 -3,150 [ Feb. 29,,0vsuuveanes 7.08 35,620 -6,860
Mar. 7.55 39,550 +930 7.23 36,860 +1,240
Apr. 8,78 50,480 +10,930 8,84 51,020 | +14,160
8,98 52,320 +1,840 9.02 52,690 +1,670
June 9,00 52,500 +18 9,11 53,550 +860
July 8.85 51,110 ~1,390 8.95 52,04 ~1,510
Aug. 8.55 48,360 -2,750 9,05 52,980 +940
Sept.30,. 8.66 49,370 +1,010 9.0X 52,780 -200
Water year 1961,.. - - -1,780 Water year 1964... - - -300
Oct. 8,74 50,100 +830 || Oct, 31 8.83 50,980 -1,780
Nov. 8,61 48,900 -1,200 |l Nov. 30 8.52 48,000 -2,980
Dec. 31 8.51 47,970 -930 | Dec, 31..... 8.0/ 44,030 -5,970
PR A R - [RURERSAGH SO RS Ab
Calendar year 1961 - - +1,600 Calendar year 1964 - - -7,180
_____ P U (R S A
Jan, 31, 1862...444. 8,30 46,100 -1,870 [ Jan. 31, 1965.. 7.49 39,070 -4,960
Feb, 28,..vevrnennen 8.13 44,580 -1,520 |l Feb. 2 7.00 +5! -3,570
7,04 35,280 -9,300 || Mar. 6.84 33,720 -1,780
8,83 50,930 +15,650 || Apr., 12,98 95,210 | +61,490
10,41 350 +15,420 || May 8,85 51,170 | -44,040
9.05 52,980 -13,370 |l June 8.972 51,770 +600
Blicesnasinnens 8.97 52,220 =760 |f July 8.91 51,570 -200
Mg, Bleveianracenns 8,95 52,040 -180 (f Aug. 8,95 51,970 +400
Sept.30uciavencanaan 8,95 ,040 [} 9,10 53,550 +1,580
Water year 1962... - - +2,870 Water year 1965... - - +790
8,93 51,850 -190 + Oage height at 2400 hours.
8.55 48,360 -3,490
Dec. Blecesrevsssans 8.19 45,100 L -3,260
Calendar year 1982 - | - -2,870
Jan, 51, 1963....... 7.79 41,610 -3,490
Feb, 28..... 7.43 38,540 -3,070
Mar, 31 7.59 39,910 +1,370
Apr. 30 8,49 47,790 +7,880
May 31.. 9,02 52,700 +4,910
June 30 9.07 53,170 +470
July 31 9.10 53,450 +280
Aug. 31 9.11 53,550 +100
Sept.30.. 9.06 53,080 -470
Water year 1963... - - +1,040
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5-2190. Sandy River at Sandy Lake Dam, at Libby, Minn.

Location.--Lat 46°47'18", long 93°19'06", in sec.25, T.50 N., R.24 W., at dam at outlet of Sandy Lake,
a quarter of a mile north of Libby and 1.2 miles above mouth.

Drainage area.--421 sq mi.

Records avallable.--July 1893 to March 1894, November 1894 to March 1895, August 1895 to September
©_ Monthly discharge only for some periods, published in WSP 1308. Published s "below Sandy
Lake Reservoir" 1893-1916.

Gage.--Water-stage recorders on headwater and tailwater. Datum of gages 1s 1,207.71 £t above mean
sea level, adjustment of 1912. Prior to June 20, 1949, staff gages at same site ard datum.

Average discharge.--70 years {1895-1965), 202 cfs, unadjusted.
Extremes.--Maximum and minimum discharges for the water years 1961-65 are contained ir the following

able: '
Water Maximum daily Minimum daily
year
Date Digcharge Date Digcharge
(efs) {efs)

1961 May 18, 1961.............00.0..
1962 June 12, 1962.... .

1963 June 13, 1963,
1964 Sept.15, 1964,
1965 May 1, 1965......

. 1,390 Oct. 1 to Nov. 10, 1960......
e 936 Many days...........e0n.
.. 910 ...0do., ..

1,740 PR L O N
2,780 Apr. 14-19, 1965........0u0.ns

1893-1965: Maximum daily discharge, 3,740 c¢fs July 12, 1897; no flow at times.

Remarks.--Discharge computed on basis of head over dam, using modified weir formula, head being
?EEaM§dt{pom5hg§gg?ter and tallwater recorder records. Flow completely regulated by Sandy Lake
see station 5- .

Cooperation.--Discharge measurements made and records reviewed by Geological Survey. Daily discharge
Eurnisﬁed by Corps of Engineers.

DISCHARGEs [N CUBIC FEET PER SECOND» WATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

DAY ocT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JuLy AUG. SEPT.
I3 2.0 2.0 68 82 144 38 40 425 42 3.0 3.0 3.0
2 2.0 2.0 68 82 78 38 40 340 26 3.0 3.0 3.0
3 2.0 2.0 67 82 77 37 40 270 26 3.0 3.0 3.0
4 2.0 2.0 66 83 76 37 40 140 27 3.0 3.0 3.0
5 2.0 2.0 66 82 16 37 4L 140 27 3. 3.0 3.0
6 2.0 2.0 66 82 76 38 41 145 54 3.0 3.0 3.0
7 2.0 2.0 67 82 76 38 24 150 54 3.0 3.0 3.0
8 2.0 2.0 86 81 15 39 24 150 54 3.0 3.0 3.0
9 2.0 2.0 8s 82 74 39 24 150 81 3.0 3.0 3.0
10 2.0 2.0 85 82 3 38 24 150 81 3.0 3.0 3.0
11 2.0 11 84 82 3 38 25 1s0 84 3.0 3.0 3.0
12 2.0 11 83 82 73 38 25 155 84 3.0 3.0 3.0
13 2.0 11 84 82 73 38 25 155 84 3.0 3.0 3.0
14 2.0 1n 85 82 hED 39 25 155 84 3.0 3.0 3.0
15 2.0 69 .23 13 73 39 25 433 3.0 3.0 3.0 3.0
16 2.0 68 84 80 72 39 26 832 3.0 3.0 3.0 3.0
17 2.0 68 84 80 71 39 26 880 3.0 3.0 3.0 3.0
18 2.0 68 85 80 71 40 26 1,390 3.0 3.0 3.0 3.0
19 2.0 68 84 Lid 37 40 26 1,100 3.0 3.0 3.0 3.0
20 2.0 68 83 T 38 40 25 12060 3.0 3.0 3.0 3.0
21 2.0 68 84 78 39 40 48 1,100 3.0 3.0 3.0 3.0
22 2.0 68 84 79 38 40 355 1el00 3.0 3.0 3.0 3.0
23 2.0 68 83 79 38 39 350 540 3.0 3.0 3.0 3.0
24 2.0 69 82 19 38 38 355 585 3.0 3.0 3.0 3.0
25 2.0 69 82 T 38 38 360 590 3.0 3.0 3.0 3.0
26 2.0 69 82 T8 38 360 290 3.0 3.0 3.0 3.0
27 2.0 69 83 n 39 340 315 3.0 3.0 3.0 3.0
28 2.0 69 a4 144 39 345 285 3.0 3.0 3.0 3.0
29 2.0 69 84 7 39 380 345 3.0 3.0 3.0 3.0
30 2.0 69 83 76 39 430 190 3.0 3.0 3.0 3.0
31 2.0| =—m—= 83 76 39| —ee——- 120| ==———- 3.0 3.0| ==
TOTAL 62.0] 1,160.0 25478 29482 1,197 3,915 13,830 856.0 93.0 93.0 90.0
MEAN 2.00 38.7 79.9 80.1 38.6 131 446 28.5 3.00 3.00 3.00
MAX 2.0 69 86 83 40 430 14390 84 3.0 3.0 3.0
MIN 2.0 2.0 66 76 37 24 120 3.0 3.0 3.0 3.0
CAL YR 1960t TOTAL 63+552.0 MEAN 174 MAX 1,758 MIN 2.0

WAT YR 19613 TOTAL 27+971.0 MEAN 76.6 MAX 1+390 MIN 2.0




34

SANDY RIVER BASIN

5-2190. Sandy River at Sandy Lake Dam, at Libby, Minn.--Continued

OISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

DAY | OCT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE Jury AUG. SEPT.
1 3.0 52 49 46 45 208 80 24| 676 110 3.0 3.0
2 3.0 52 48 46 45 206 80 200 743 200 3.0 3.0
3 3.0 52 48 46 44 206 as 200| 805 320 3.0 3.0
4 3.0 s1 48 46 44 206 120 295 739 320 3.0 3.0
H 3.0 51 48 46 44 210 115 355 880 315 3.0 3.0
6 3.0 ) 49 46 44 212 115 3s0| 827 315 s2 3.0
7 3.0 52 50 &7 45 214 110 345 863 320 232 3.0
8 3.0 52 s1 46 45 212 110 345 883 315 225 3.0
9 3.0 s1 50 46 45 212 110 270|920 120 225 3.0
10 3.0 51 49 47 45 210 105 275| 932 120 225 69
11 3.0 s1 48 &7 44 210 105 180 913 s6 3.0 155
12 3.0 so0 a7 47 45 210 110 190 936 56 275 140
13 3.0 S0 &7 47 44 210 110 190 888 58 260 135
14 3.0 50 46 47 a4 210 110 341 884 58 260 135
15 3.0 S0 46 &7 44 208 Lo 422 866 60 345 145
16 3.0 49 46 «7 44 204 115 475 822 3.0 130 155
17 3.0 49 46 47 43 202 11s 585 515 3.0 135 160
18 3.0 49 46 47 43 204 115 570 265 3.0 140 165
19 3.0 49 46 &7 44 208 120 550 206 3.0 87 3.0
20 3.0 48 46 &T 44 210 120 525 51 3.0 3.0 3.0
21 3.0 48 46 &7 IS 210 125 580 54 3.0 3.0 3.0
22 3.0 48 «6 &T 44 210 125 675 S5 3.0 3.0 3.0
23 3.0 48 46 &7 43 40 125 894 56 3.0 3.0 3.0
24 3.0 &7 “6 47 42 40 22 877 57 3.0 3.0 3.0
25 3.0 &7 46 &7 42 40 23 654 58 3.0 3.0 3.0
26 3.0 a8 &7 46 a2 40 24 435 59 3.0 3.0 3.0
27 3.0 49 &7 45 125 45 24 485 32 3.0 3.0 3.0
28 3.0 49 &7 45 210 45 24 610 3.0 3.0 3.0 3.0
29 3.0 50 47 45 - 45 24 755 24 3.0 3.0 3.0
30 3.0 50 47 45 —————n 45 24 816 114 3.0 3.0 3.0
31 3.0 —-——- &7 45 - 40| ——- 680 —=——-- 3.0 3.0 -—-
TOTAL 93.0 14494 1,466 1,438 10477|  49972| 2,700| 14y148(15,186.0| 2,791.0| 24645.0| 19322.0
MEAN 3.00 49.8 47.3 4624 52.8 160 90.0 456 506 -0 85.3 &bl
MAX 3.0 52 st 47 210 214 125 894 936 320 345 165
MEN 3.0 &7 46 45 42 40 22 24 3.0 3.0 3.0 3.0
CAL YR 1961: TOTAL 27,324.0 MEAN 74.9  MAX 1,390  MIN 3.0
WAT YR 19623 TOTAL 494732.0 MEAN 136 MAX 936  MIN 3.0
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1962 TG SEPTEMBER 1763
DAY | oCT. NOV. DEC. JAN. FEB. MAR. APR. HAY JUNE JuLy AUG. SEPT.
1 3.0 143 70 60 58 58 141 48 737 129 220 88
2 3.0 72 68 60 se 58 125 50 700 129 215 88
3 3.0 72 68 60 58 58 115 50 480 132 129 215
4 3.0 70 68 60 58 56 350 50 490 132 3.0 220
s 3.0 70 68 60 s8 56 500 50 485 115 3.0 215
6 3.0 12 68 s8 58 56 575 50 330 3.0 3.0/ 220
7 3.0 72 76 58 s6 54 415 50 330 3.0 3.0 3.0
8 3.0 72 86 58 56 54 470 50 335 3.0 3.0 3.0
g 3.0 70 80 58 56 54 490 50 330 3.0 3.0 3.0
10 3.0 70 78 s8 56 S& 500 s0 350 3.0 3.0 3.0
1L 3.0 70 76 60 56 56 370 52 670 3.0 3.0 3.0
12 3.0 70 76 60 s6 56 294 52 785 3.0 3.0 3.0
13 3.0 70 74 60 56 54 270 142 910 3.0 3.0 3.0
14 3.0 70 70 62 56 52 285 54l 885 3.0 44 3.0
15 3.0 70 66 60 56 50 295 790 885 3.0 a4 3.0
16 3.0 70 64 60 56 50 225 760 450 3.0 44 3.0
17 3.0 10 62 60 56 52 230 817 291 3.0 88 3,0
18 3.0 70 60 60 56 52 235 850 303 3.0 88 94
19 3.0 70 60 60 56 78 240 845 303 3.0 8B 178
20 3.0 70 60 60 56 75 240 850 259 3.0 88 174
21 3. 70 60 58 56 s 250 726 198 3.0 88 174
22 3.0 70 58 58 s6 96 231 530 201 3.0 88 174
23 3.0 70 58 58 56 9 76 535 134 3.0 172 3.0
24 3.0 70 58 se 56 115 76 424 39 3.0 172 6.0
25 3.0 10 60 58 56 105 65 295 «0 3.0 172 6.0
26 3.0 60 60 56 150 46 305 41 3.0 3.0 6.0
27 3.0 60 60 56 185 46 315 123 3.0 3.0 6.0
28 3.0 62 60 56 185 48 378 126 112 3.0 6.0
29 3.0 62 58| mmmme 130 48 568 126 149 3.0 6.0
30 3.0 60 58 130 48 765 129 135 88 6.0
31 3.0 60 s8 115 ———=— 70| -—-—| 221 a8 ——
TOTAL 93.0 2,056 1,836 1,580 24515| 75299| 11,798] 11,4465| 1,317.0| 1,958.0| 1,918.0
MEAN 3.00 66.3 59.2 56.4 8l.1 243 381 382 47.3 63.2 63.9
MAX 3.0 86 62 58 185 s75 850 910 220 220 220
MIN 3.0 58 58 56 50 46 48 39 3.0 3.0 3.0
CAL YR 1962: TOTAL 50,9440 MEAN 140 MAX 936 MEN 3.0
WAT YR 19637 TOTAL 45,944.0 MEAN 126 MAX 910 MIN 3.0




SANDY RIVER BASIN

5-2190. Sandy River at Sandy Lake Dam, at Libby, Minn.--Continued

DISCHARGEs IN CUBIC FEET PER SECOND,

WATER YEAR OCTOBER 1963 TO SEPTEMBER 1964

35

DAY ocT. NOv. DEC. JAN. FEB. MAR . APR. MAY JUNE JuLy AUG. SEPT.
1 6.0 6.0 92 140 171 108 23| 280 6.0/ 745 6.0 370
2 6.0 6.0 9% 140 1L 103 23 285 6.0 755 6.0 370
3 6.0 6.0 9% 138 171 105 23| 350 6.0| 450 6.0 234
4 6.0 6.0 92 138 171 22 23| ass 6.01 455 6.0 6.0
5 6.0 6.0 90 138 m 22 23 750 6.0 460 6.0 6.0
6 6.0 6.0 90 138 168 22 22| 1,070 6.0| 465 6.0 6.0
7 6.0 6.0 % 136 168 23 22| 1,173 6.0 170 6.0| 144
8 6.0 6.0 90 136 168 23 22| 1,073 89 180 6.0 745
9 6.0 6.0 90 189 168 23 23 903 89 180 6.0 T20
io 6.0 6.0 90 189 168 23 23 785 176 180 6.0] 1,301
11 6.0 6.0 92 189 168 23 22| 187 176 185 6.0/ 1,565
12 6.0 6.0 92 189 78 22 22| 81l 255 185 6.0| 1,600
13 6.0 6.0 90 189 8 22 22 832 256 185 6.0| 1,650
14 6.0 6.0 90 186 1i4 22 390 824 223 6.0 6.0} 14690
15 6.0 6.0 90 186 112 22 360{ B66 172 6.0 6.0/ 1,740
16 6.0 6.0 90 186 112 22 340 936 87 6.0 6.0 1,700
17 6.0 6.0 90 183 112 22 340 1,068 a7 6.0 6.0 14695
18 6.0 6.0 90 180 112 22 330| L,186 82 6.0 6.0| 14675
19 6.0 6.0 90 180 112 23 330| 1,201 109 6.0 6.0/ 1,670
20 6.0 94 90 180 112 23 335 1,297 152 6.0 6.0| 1,650
21 6.0 94 90 180 112 23 515\ 1,412 148 6.0 6.0 1,635
22 &7 92 88 180 112 23 800 1,510 146 6.0 6.0 700
23 138 92 88 180 112 23 755| 1,605 206 6.0 6.0 750
24 138 90 90 180 12 23 780 1,579 392 6.0 6.0 770
25 138 92 90 177 112 23 820 | 1,200 560 6.0 80 735
26 142 92 90 177 112 23 663| 429 690 6.0 92 730
27 140 92 90 180 112 23 445| 108 705 600 92 235
28 142 92 88 177 110 23 450 6.0 125 6.0 231 340
29 142 92 88 177 1o 23 290 6.0 730 6.0/ 400 350
30 142 92 88 174 ——— 23 285 6.0 T40 6.0 385 365
31 640 —— 140 171 - 23 ——— 6.0 ———— 6.0 3715 —
TOTAL | 1,301.0 | 14228.0| 2,846| 5,283 3,809 950 84521 (245799.0( 7,037.0 4,703.0| 1,799.0 (27,2470
HEAN 42.0 37.6 91.8 170 131 30.6 284 800 23 15 58.0 908
MAX 142 9% 140 189 171 108 820 14605 740 755 400 12740
MIN 6+0 6.0 88 136 78 22 22 6.0 6.0 6.0 6.0 6.0
CAL YR 1963: TOTAL 464954.0 MEAN 129 MAX 910  MIN 3.0
WAT YR 1964: TOTAL 89,423.0 MEAN 244 MAX 1,740  MIN 6.0
DISCHARGEs IN CUBIC FEET PER SECONDs WATER YEAR OCTUBER 1964 TO SEPTEMBER 1965
pay | ocT. Nov. DEC. JAN. FEB. MAR. APR. MAY JUNE auLy AUG. SEPT.
1 370 156 142 130 120 122 50| 2,780 620( 136 6.0 6.0
2 360 156 140 128 61 121 48 25600 620 134 6.0 6.0
3 365 156 132 128 61 119 48| 2,520 1,300| 136 6.0 6.0
“ 350 156 134 128 61 118 49 24420 846 140 6.0 6.0
5 350 156 134 128 61 116 48| 24130 497 140 6.0 6.0
6 190 156 134 128 62 115 1321 1,860 520 142 640 6.0
7 190 156 134 128 62 114 585 1,730 595 88 6.0 6.0
a 195 156 134 128 61 113 490| 1,620 675 6.0 76 6.0
s 195 156 134 128 61 112 460 1,580 720 6.0 78 6.0
10 195 154 134 128 61 112 430 14680 770 6.0 78 6.0
11 80 154 132 126 92 13 380( 14630 825 6.0 78 6.0
12 82 154 132 126 91 114 275 1,640 948 6.0 80 6.0
13 82 152 132 126 90 114 99 14620 12660 6.0 80 6.0
14 82 152 132 126 90 112 0 14610 1,940 6.0 52 6.0
15 82 152 134 126 89 109 ] 1s700 1,900 6.0 6.0 130
16 82 150 136 126 126 107 o 1,700 1,860 6.0 6.0| 185
17 154 150 134 124 124 104 0| 1,650 1,760 105 6.0 180
18 154 150 134 124 123 14 O 1,540 1,760| 105 6.0| 340
19 154 150 132 124 123 14 0 14420 1+690 105 6.0 330
20 154 150 132 124 123 54 32 1,320 1,630 105 6.0 330
21 154 152 134 124 123 57 829 1,170| 14550 44 6. 330
22 154 156 132 124 123 53| 1,660 1,060]  L,480 44 6.0 330
23 156 154 130 124 123 104| 1,870 1,030 1,470 44 6.0 325
24 156 150 130 122 123 104 2,150 14000 14450 26 6.0 320
25 158 148 130 122 123 104| 1,660 1,000 1,040 60 6.0 320
26 158 4o 130 122 102 L9430 1,030 923 6.0 6.0 320
27 158 146 130 120 51 1,480 1170 490 640 6.0 320
28 156 150 130 120 50| 1,670| 1,110 305 6.0 6.0 228
29 156 150 130 120 SL| 2,000 859 14 6.0 6.0 175
30 156 144 130 120 51| 24340 737 136 6.0 6.0 135
31 158 ——— 130 120 Sl ——— 620 ——— 6.0 640 ———
TOTAL | 5,586| 4+568|  asL18| 3,872  2,725| 2,795| 204254| 47,536 32,094| 1,590.0( 666.0| 4,442.0
MEAN 180 152 133 125 97.3 90.2 675 14533 1,070 51.3 21.5 148
MAX 370 156 142 i30 126 122 24340 2,780 14940 142 80 340
MIN 80 144 130 120 61 14 0 620 114 6.0 6.0 6.0
CAL YR 1964 TOTAL 98,420.0  MEAN 269 MAX 1,740 MIN 6.0
WAT YR 1965: TOTAL 130,246.00 MEAN 357 HAX 2,780  MIN O
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5-2205. Mississippi River below Sandy River, near Libby, Mimn,
Location.--Lat 46°47!', long 93°20', in sec.25, T.50 N., R.24 W., on right bank 600 ft downstream from
R?n y River, three-quarters of a mile northwest of Libby, and at mile 1,106 upst-eam from Ohio
ver.
Drainage area.--5,060 sq mi, approximately.
Records available.--April 1930 to September 1965.

Gage.--Water-stage recorder. Datum of gage is 1,204.55 ft above mean sea level, adjustment of 1912.
Prior to July 28, 1931, staff gage at site 600 ft upstream at datum 3,16 ft higher.

Extremes.--Maximum and minimum discharges for the water years 1961-65 are contained in the following
tabI

e:
Maximum Minimum
Water Discharge [¢] height Discharge Gage helght
s € e helg]
year Date (efs) feet) Date (efs) feet)

1961 May 19, 1961 4,450 9.91 | Aug. 30, 1961 155 1.54
1962 June 5, 1962 6,220 12.76 | Oct. "8, 1961 334 2,17
1963 Apr. 2, 1963 4,520 a 11.12 | Dec. 8, 1962 563 2.66
1964 May 14, 1964 6,200 12.89 | Aug. 17, 1964 625 2.79
1965 Apr. 24, 1965 7,340 14.50 | July 25, 1965 1,100 3.82

a Backwater from ice.

1930-65: Maximum discharge, 16,000 c¢fs May 17, 1950 (gage height, 20.02 ft); minimum, 83 cfs
Nov. 16, 1936 (gage height, 1.44 ft).

Remarks.-~Records good except those for winter perlods, which are fair. Flow regulated by power-
plants and Winnibigoshish, Leech, Pokegama, and Sandy Lakes (see elsewhere in this report).

Revisions (water years).--Revised figures of discharge, in cubic feet per second, fir the water year
1958, superseﬁng those published in WSP 1558, are given herewith:

Jan. 3, 1958... 1,920 Jan. 30, 1958... 1,850 Feb. 20, 1958... 1,810 Mar. 14, 1958... 1,900
Boooiaaa. 1,920 31..... . 1,840 2l......... 1,810 16..... 1,910

1,920 Feb. . 1,840 . 1,810

.. 1,920 1,840 1,810

.. 1,920 . 1,840 1,820

. 1,920 1,840 1,840

1,920 1,840 1,880

1,920 . 1,830 1,890

1,920 . 1,830 Mar. 1,890

1,920 1,830 1,890

1,920 . 1,830 1,890

1,920 1,830 1,900

1,920 1,830 1,900

1,920 . 1,830 1,900

1,920 . 1,820 1,900

1,930 . 1,820 1,900

1,930 . 1,820 1,900

1,930 . 1,820 1,900

1,900 . 1,820 1,900
1,890 . 1,810 . 1,900 1,400
1,870 . 1,810 . 1,900 1,400
Minimum | Mesn | Squg Rupoff
Month Cfs-days | Maximum nim ﬂuge 1niBes
January 1958 59,340 1,930 1,840 1,914 0.38 0.44
Pebruaiy. 51,210 1,890 1,810 | 1,829 .36 .38
March. 59,850 2,020 1,890 { 1,931 .38 I
Apri 29,304 1,900 531 .19 .22
July..s.. . 40,234 2,440 500 | 1,298 .26 .30
September.........o.. . 35,705 2,080 747 | 1,190 .24 .26
Water year 1957-58 .. . - 2,620 390 | 1,481 .29 3.97
Calendar year 1958......iiveusenennns - 2,440 390 | 1,101 .22 2.95
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5-2205. Mississippi River below Sandy River, near Libby, Minn.--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

DAY oct. NOV. DEC. JAN. FEB. MAR. APR. MY JUNE Jury AUG. SEPT.
1 15040 960 660 900 860 960 14310 24570 14650 415 304 342
2 1,080 981 680 900 880 970 14340 24480 1y460 400 272 345
3 14030 950 780 890 880 980 1,210 21360 14370 380 215 345
4 981 981 860 860 890 970 12150 24140 1,300 366 300 317
H 971 992 870 860 900 960 14190 2,080 1,260 294 338 307
6 1,040 1,020 850 880 900 960 14250 1,970 12240 259 362 291
7 15120 1,010 840 880 880 950 1y250 1,900 1¢190 252 307 288
[ 1,130 1,030 820 880 900 940 12210 14920 1,180 288 284 338
9 1,160 1,040 840 860 9o 950 L2160 1,910 1,160 294 265 359
10 1,160 14040 860 840 920 960 1,130 1,880 1,060 291 284 366
11 1,110 976 880 840 930 970 1,010 1,840 938 284 314 380
12 1,040 992 870 840 930 970 998 1,800 793 272 310 407
13 971 1,050 860 840 940 970 973 1,760 733 281 304 471
14 929 1,090 840 840 940 970 968 11950 763 281 304 518
15 950 1,130 860 850 940 960 953 2,770 7718 307 294 540
16 950 1,140 860 860 950 938 3,530 748 334 240 s67
17 940 1,140 860 870 980 963 3,940 733 356 214 562
18 955 1,130 840 870 980 863 44310 698 348 240 sT6
19 986 1,110 880 870 960 888 45430 639 317 246 518
20 1,020 1,110 870 860 920 1,260 49430 536 300 243 454
21 14020 1,110 850 860 920 14760 49360 459 291 262 531
22 1,020 15100 860 860 920 2,100 44240 536 320 243 640
23 14020 14050 900 860 940 2,150 3,850 545 324 204 737
24 14010 1,020 920 860 960 2,110 3,740 577 342 217 747
2s 992 14010 940 860 970 2,090 3,600 601 331 237 655
26 9TL 1,010 910 880 980 2,150 3,320 294 229
27 940 1,020 890 900 980 24300 3,040 306 220
28 903 1,000 880 900 960 2,440 2,720 307 190
29 976 760 870 900| ———— 2,550 2,440 304 164
30 986 860 890 2,610 2,100 297 157
31 955 880 830 ——— 1,870] - 297 186

TOTAL | 31,356 30,592 26,440 26,940 26,020| 33,690 445274 875250 24,910 9,730 8,009 14,353

MEAN 1,011 1,020 853 869 929 1,087 1,476 2,815 830 314 258 478

MAX 1,160 1,140 940 900 980 1,420 2,610 4,430 1,650 415 362 747

MIN 903 640 660 840 860 940 863 1,760 366 252 157 288

CFsM .20 .20 .17 .17 .18 W21 .29 .56 .16 .06 .05 .09

IN .23 .22 .19 .20 .19 .25 .33 .64 .18 .07 .06 .11

CAL YR 1960: TOTAL 582,735 MEAN 1,592 MAX 5,640 MIN 418 CFSM ,31 IN 4.28

WAT YR 1961: TOTAL 363,564 MEAN 996 MAX 4,430 MIN 157 CFSM .20 IN 2.67

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

DAY | oOCT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JuLy AVG. SEPT.
1 s90 431 1,270 1,070 1,030 1,370 1.840| 2,040 5,730 4,070 3,420( 2,970
2 500 s18 14250 1,090 1,050 1,400 1,760 2,170 54900| 4,210 3,390| 2,930
3 454 605 12280 lel00 1,060 1,410 1y550 2,190 65050 49310 3,380 2,930
4 392 799 1,310 1,110 1,060 1,390 1,580| 2,370| 6,160 44310| 3,370( 2,910
s 458 929 10300 1,120 1,060 1,370 1,680 2,530| 64210| 45310] 3,360 2,880
3 496 929 1,050 1,120 1,050 1,350 1,780  24610| 64180 4,280| 3,500( 2,910
7 403 841 950 1:120 1,020 1,320 19880 24650 64100 49270 35700 24960
8 342 817 920 14120 1,010 1,350 2,000 2,640| 6+000| 4¢310] 3,700| 3,010
9 345 986 910 1,110 10010| 1,390 2,100 2,570| 5,880| 4,270| 3,720 3,020
10 435 981 900 1,100 14020 1,400 2,180 2,560] 5,800 49310| 3,660 3,240
11 442 1,030 870 1,080 1,030 14410] 24200 2,500 5,700| 4,240 3,550| 3,580
12 Sa4| 1,160 840 14060 1,050 1,410 2,170 24480| 5,580| 4»190| 3,820| 3,740
13 630 1,150 820| 1,070| 1,060 1,400 24180 2,500 55490 | 49140| 3,920 3,800
14 763 14100 820 1,080 1,100 10400 2,190 20700 59420| 45080 3,860] 3,740
15 TLL 1,100 840 1,070 1e130 Ly440 24180 29900 5+350 44020 34790 3¢480
16 504 1,170 870! 1,050 1,160 1,500] 24100] 3,040 5,270 3,940] 3,630| 3,260
17 384 1,160 900 1,030 1,180 1+560 24020 3,200 59050 3,870 3,570 3,100
18 380 1,180 920 12040 1,170 14610 1,980 34350 4,7L0|  34760| 3,540| 24970
19 496 19260 950 1,060 1,140 1,660 1,890 39540 44500 34750 35460 2,770
20 531 Lyalo 960 14060 1,140 1,700 1,820 34770 %3260 3,760 3,330 24740
21 549 1,420 970 1,070 1,160 1,740  14820| 44060] 44180| 3,760 3,260| 24710
22 549 1,370 970 14060 10190 1,760 1,880 49330 4,150 3,770| 3,210 2,700
23 531 11280 980 1,030 1,230 1,800 14940 5,020 4+110| 3,760| 3,250 2,650
24 442 Lo 440 980 1,010 14250 14940 14890 54610 44070 3,710 34290 24590
25 435 14390 980 1,010 1,280 1,920 1,800 5+860| 45030 3,610 35260 24540
26 518| 1,250 980 1,020 12290 10810] 1,590 5,980| 3,970| 3,580| 3,210| 2,520
27 567 1,210 990 1,030 1,290 1,680 1,560 50990 3,880 3570 34120 24500
28 S6T 981 1,000 1,050 14330 1,620 14760 59890] 3,820| 3,540| 3,010| 2,430
29 572 14000 1,010 1,060 - 1,680 1,880 5,820 3,920 3,510 2,970| 24300
30 $09| 1,060 1,030 1,050 ——-o 1,720 1,950 547601 4,020 3,510 2,970| 2,180
31 427 ————e 1,050 1,040 - 1,820 ~| 54690 =-=—-=| 3,470| 24980 ==-——-
TOTAL | 15,516| 32,017 30,870 33,090 31,550| 48,330| 57,150| 114¢300| 151,490 | 122,190 176,200 | 88,060
MEAN 501 14067 996 14067 15127  1,559| 15905| 3+687| 54050 3,942 3,426 24935
MAX 763 1,440 14310 14120 14330 1,940| 24200 5¢990| 6,210 4,310 3,920 3,800
MIN 342 431 820 1,010 1,010 1320 1,550 2,040 3+820 3,470 2.970 24180
CFSM <10 o2l .20 .21 .22 .31 +38 .73 1.00 .78 .68 .58
N .1t .24 .23 .24 .23 .36 .42 o84 le1l +90 .78 .65
CAL YR 1961t TOTAL 353,579 MEAN 969 MAX 4,430 MIN 157 CFSM .19 IN 2.60

WAT YR 19623 TQTAL 830,763 MEAN 2,276 MAX 69210 MIN 342 CFSM o45 IN 6.11
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5-2205. Mississippi River below Sandy River, near Libby, Minn.--Continued.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCVOBER 1962 TO SEPTEMBER 1963

DAY ocT. NOV. DEC. JAN. FEB. MAR. APR. HAY JUNE Jury AUS. SEPT.
1 2,110| 24440| 2,480| 2,110 13790 1,700 3,900 14640 24910 1,590 1+360 Le4l0
2 21080 24510 29540 2,100 1,790| 1,700| 45300 1,540 2,910 1,480| 14490 1,430
3 2,060 | 24560 24550 2,090 1,790 1,700 4,500 1,460 2,860 1,410 1+560 11440
4 2,030]  24570| 2+520| 2,090 12790]  1,700] 4,400 1,440 24890 14360 12500 14370
s 2,050 24570 2,490 2,080 1,790 1,700 4340 1,450 2,870 14290 14510 1,340
6 2,070 20520 2,450 2,070 14780 1,700 45190 1,520 2,700 15220 14530  1s170
7 2,030 | 2,490 1,740 2,060 1,780 1,700| 3,920 1,540 24690 1.060| 1,550 9l
8 2,030| 2,500 72| 24050 1,700| 3,780 1.540| 2,720 987| 14540 978
9 24010| 2,560 1,050 2,040 1,710 3,690 14540 22760 1,030 14470 846
10 2,000 2,550 1,440 2,020 1,720 3,640| 1,430| 2,920 1,070 12400 809
11 1,990 24550 1,840 2,000 1,750| 3,530 15360 3,240 883 1,320 777
12 1,990 2,580 1,900 14960 1,750 3,380 10290 3,430 758 14350 809
13 2,020 24590 1,980 1,940 1,760 3,180 1s690| 3+590 745] 14380 809
14 2,040 24550 2,020 1,930 15800 24960 2,240| 34620 763 14510 781
1s 2,070 24540| 2,100 1,920 1,800] 2,800 24480| 3.560 814| 1,520 768
16 2,050 |  24550| 2,110 1,910 1,850 2,710 2,540| 3,170 855 10460 758
17 24020 2,570] 2,140 14900 14850 2,650 2.760| 2,880 864 Lr440 736
18 2,040 | 24580| 2,160 1,900 1,900 24580 2,950| 2.780 804 14390 869
19 24060 2,570| 2,180 14890 1¢900| 20530 2,930 2,780 758 1,400 1,080
20 2,070 2,540 2,190 1,880 1,950 2,480 2,870 2,840 883 14390 1120
21 20150 2,510| 2,190 1,870 2,000 2,380| 24560 2,850 992 1+390 14110
22 2,280 2,500| 2,180| 1,860 2,000 2,080 24340 2,730 888 14420 1y010
23 29310 2+420| 24170 1.850 2,050 12870 24380 20430 772 14510 818
2% 2,300 2,400 2,160 1,840 2,100| 1s840| 20240| 2,090 768 14520 768
25 24330| 2,380 24140 10830 2,200 1,770 1,980 1,930 768 1y470 754
26 2,290 24370 2,140 1,820 2,300 1,750 14840 14840 727  1.330 745
27 25220 24360| 24140 1,810 2,500 1s720 1,810 1,820 855 1,330 758
28 24230 24360 2,130 1,810 2,650 14590 24140 14690 1,040 1,330 791
29 2,270 2,410 2,120 14800 2,800 15510 24650 1,630| 14180 1,350 791
30 2,280| 2,440| 2,110 1,800 3,100 1,650 2,980 1,600 14330 12430 777
31 2,300 —-———| 2,110 1,790 3,300 -—-— 2,980 ————~ 14350 19440
TOTAL | 65,780 | T5:060| 64,242| 60,020 48,690| 624340| 87,620 649110| B80,730| 314274 442590 28,533
MEAN 2,122 2,501 2,072 10936 1,739 2,011 2,921 24068 2,691 1,009 14438 951
MAX 2,330 2,590 2,550 1,790 3,300] 4,500 2,980 3,620 14590 Ly 440
MIN 1,990 | 2,360 772 1,680 1e700] 1,510 1,290 1,600 127 136
CFSM 42 .49 <4l .34 <40 .58 o4l .53 .20 .19
IN. .48 -55 4T .36 “46 .64 -47 .59 .23 .21
CAL YR 1962: TQTAL 9579422 EAN 2,623  MAX 6,210  MIN 172 CFSM .52  -IN 7.04
WAT YR 19633 TOTAL 712,969 MEAN 1,953  MAK 4,500  MIN 727 CFSH .39 IN 5.24
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTGBER 1963 TO SEPTEMBER 1964
DAY | ‘OCT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE LY AUG., SEPT.
1 745 722 930 920 1,000 1,080 14050| 3,570 1,380| 3.560 1,280 2,180
2 718 722 8a3 930 1,020 1,080 1,070 3,520{ 1,340| 3.460 1,180 2,110
3 722 732 900 930 15030 14070 1,090 3+370| 1,300} 3.320 15100 1,810
4 750 736 920 940 1,040 1,070 14110 3,450 1,190 3.300 997 14510
5 714 732 940 940 1,050 1,060 1,140 3,820| 1,080 3.240 968 14610
6 700 732 960 960 1,050 1,060 1,170| 49420 1,060| 3-t00 sil| 1,770
7 709 736 980 970 1,040 1,050 1,180 54080 1,070 2.700 897| 2,270
[ 718 732 980 970 1,030 15040 14220 5,450 1,130 24480 963| 2,960
9 T4 754 970 970 1,020 1,040 1,290 5,700 Lel40| 2,510 846 2,960
10 718 7 960 980 1.020 14040 1,380 5,880 1:250 24500 832 3,410
11 700 77 950 980 1,020 1,060 1,500] 6,020 14250 24450 855 3,540
12 696 781 940 980 1,020 1,050 15620 64120 1,280{ 24380 832 3,440
i3 686 768 928 990 1,030 1,050 1,920 65160 1,270 2320 809 3,330
14 673 754 930 1,000 12040 1,040 2,540| 6,190 1,250 2,080 837 3,250
15 682 T4s s20| 1,020 1,040 1,040 24860 6,180 1,210 1.960 837 3,210
16 669 768 920 1,030 1,050 1,030 3,140 6,080 1,150 14910 750 3,19
L7 682 768 920 1,040 1,060 1,030 3,250 5,900 1,350 1.870 651 3,170
18 686 768 910 12040 1,060 1,040 3,350| 5,720 1,600 1.830 613 3,150
19 709 777 910 1,050 15060 1,040| 34350 5,540| 2,010 1,780 686 3,120
20 718 837 300 1,060 1,060 1,060 3,300 S.310| 2,200 1.770 673| 3,100
21 740 850 900 1,070 1,070| 1,040 3,520] 5,020| 2,280 1,770 732| 2,980
22 846 949 910 1,090 1,070 1,050| 4,020 44690 24340 1,720 77| 2,540
23 949 1,110 20| 1,080 12070 19050 4,080 | 41450| 24960 14610 832 2,470
24 4k 1,120 940 1,040 1,070| 1,060| 3,910 4,200 3,850 14550 827| 24520
25 897 1,020 940 1,030 1,070 14070  34700| 3:710| 4110 14500 907| 2,520
26 916 1,070 940 1,020 10080| 1,060| 3,460] 2,970 4,050 14510 930| 2,550
27 897| 1,100 940 990 1,080 14040 3,180 2,470| 3,910{ 1.510 987! 2,550
28 893| 1,070 940 980 1,080 1,040 3,230 2,190| 3,830 14590 14310 2,520
29 878 1,080 930 1,000 1,080 10040 3,280| 2,020| 3,740 1,610 11660 2,420
30 860| 1s050 920 1,000 —-|  1,060| 3,460 1,770{ 3,650 14480 1,960 24280
31 758| ——o 920 14000 - 13040( —————| 1,540 =——-=- 14360 24170| ——
TOTAL | 23,687 25,537| 28,851| 31,000 30,410 32,500| 74y380| 138,510| 6Le230| 67,730| 30,669 80,440
MEAN 764 851 931 1,000 1,049 1,068| 2,479 41468 2,041 24185 939 | 24681
MAX 949 | 1,120 980 1,090 1,080 1,080 4,080 6,190, 4,110 3.560| 2,170 3,540
MIN 669 722 883 920 1,000 1,030 1,050 1¢540 1+060 14360 651 14510
CFSM 15 .17 .18 .20 .21 .21 «49 .88 <40 .43 «20 .53
IN. .17 .19 .21 .23 .22 .24 .55 1.02 45 .50 .23 .59
CAL YR 19631 TQTAL 585,982 MEAN 1,605 MAX 4¢500  MIN 669 CFSM 32 IN 4.31

WAT YR 19641 TOTAL 524,944 MEAN 1,707 MAX 65190 MIN 651 CFSM .34 IN 4.59




5-2205. Mississippl River below Sandy River, near Libby, Minn.--Continued
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OISCHARGEs IN CUBIC FEET PER SECONDs WATER YEAR OCTOBER 1964 TQO SEPTEMBER 1965
—
DAY acT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JuLy AUG. T SEPT.
1 24220 1,800 14840 1,69C 1,550 1,680 24000 64690 3+510 2,720 1,720 1,790
2 2,310 1,800 1,820 14690 1+540 1,700 2,050 64670 3,780 2,730 1,750 1,790
3 29410 1,790 1,800 19690 1,510 1,720 24050 64660 49740 24570 1,810 1,810
4 29440 1,780 1,800 15,690 ke500 1s720 2,050 64600 5,090 24480 1,840 1,760
5 2,400 1,780 1,800 1,680 1,510 1,730 25100 64510 5,170 22480 10940 1,710
[ 2,200 1,790 1,800 14680 1,520 1.750 25300 64470 54210 29440 24130 1,690
7 2,110 14790 1,800 19680 14520 1,750 2,550 69440 5+070 24240 20240 1,740
8 24100 1,770 1,800 1650 14520 14750 29650 69500 54020 2,010 20290 1780
9 2,120 1,790 1,800 14630 1,780 2,700 64460 4,980 1,920 24190 1,780
10 25090 1,790 le8lO 14620 1,800 2,750 69340 4,900 1,850 2,120 L. 780
11 1,950 1840 1,820 1.610 1,800 24850 64130 4, 740 1,800 2,080 1,780
12 1,900 1,900 1,830 1,610 1,800 3,000 52940 49590 1,720 25060 1,830
13 14910 1,940 1,830 1,620 1,800 3,300 5700 42780 1,700 1,980 25000
14 1,900 1,950 1,830 14640 1,800 3,900 S5¢450 54010 14650 1850 24130
15 1,890 1,950 19840 15640 1,810 49360 5,250 5,080 1,620 1,770 2,510
16 1,910 1,940 1,820 14650 1,540 1,820 42600 54130 54270 12600 1+ 750 2,610
17 2,000 Ly960 14820 11660 1,540 14830 43850 5,100 59230 14550 1740 24660
18 24010 14960 1,810 14650 1,540 1,850 54200 50120 54140 1,510 1:.750 2,810
19 2,000 1,950 1,800 14640 1,550 1.890 52480 55150 54070 19490 1,760 2,850
20 1,980 14920 14800 1,650 1,570 1,890 5,830 55180 5¢110 11470 1+750 2,820
21 1,950 1,800 1,790 14640 1,600 1,890 61400 5¢290 59020 1,320 1:730 2,810
22 1+920 14630 1:+780 1,630 1+600 1,200 6,910 59340 49850 1,220 1,730 24860
23 1.,890 1,700 1:720 14630 1,600 1,900 79220 59340 49700 1,190 1,700 24910
24 1,860 1,780 1,700 1,620 1,600 1,910 71290 55340 44580 1,140 14670 24920
25 1,790 1,880 1,700 1+600 1,610 1,910 7100 5,280 49290 1,110 1700 24920
26 1,780 14990 12700 14600 1,620 1,950 65850 5,170 3¢740 1,120 1,680 20900
27 1,820 2,000 1+ 690 14590 14630 1,950 6700 55040 3,300 1,140 14680 24870
28 14840 11850 1,690 14580 1,650 1,960 45610 4,880 3,080 1,380 14680 25770
29 1,830 1,820 15690 14580 =~=———- 1950 64560 49540 24780 1,550 1,730 2,690
30 1,790 1,820 15690 1,570 ———— 1,940 62600 4,170 24690 1,620 1750 3,240
31 14800 | —me——e 14690 19560 ~~—— 1,940 | ————m 39740 -~ 1,720 1,770 ——-=--
TOTAL | 62,120 | 55,460| 55+110| 505670| 43,470| 56+860| 134,810| 173,620) 1362520| 54,000| 574340| 70,520
MEAN 2,004 10849 1,778 14635 1,553 14834 Ly 494 59601 431551 1,744 1850 24351
MAX 24440 2,000 19840 1690 14650 1,960 74290 64690 54270 2,730 2,290 35240
MIN 1.780 14630 19690 14560 14500 1,680 2,000 3,740 22690 1,110 1,670 14690
CFSM «40 «37 «35 32 <31 -89 1.1l «90 «34 «37 46
IN. <46 .4l 4l «37 32 .99 1.28 1.00 <40 2 «52
|
CAL YR 1964: TOTAL 719,559 MEAN 1,966 MAX 6,190 MIN 651 CFSM .39 IN 5.29
WAT YR 1965: TDTAL 950,560 MEAN 25604 MAX 75290 MIN 1,110 CFSM .51 IN 6.99
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location.--Lat 46°32'26",

MISSISSIPPI RIVER MAIN STEM

5-2275. Mississippl River at Aitkin, Mimnn.

long 93°42'26",

Drainage area.--6,140 sq mi, approximately.

Records available.--March 1945 to September

Gage.--Water-stage recorder.
(levels by Corps of Engineers).
June 23,

datum,

Average discharge.--20 years,
Extremes.--Maximum and minimum discharges for the water years 1961-65 are contained in

Datum of gage

2,775 cfs.

in W

sec.24, T.47 N., R.27 W., at upstream side of highway
ridge at north edge of Aitkin, 1 mile downstrea.m from Mud River and at mile 1,055.9 upstream
from Ohio River.

1965.

is 1,185.41 ft above mean sea level, datum of 1929
Mar. 1, 1945, to July 12, 1954, staff gage, Jily 13, 1954, to
1955, chain gage, and June 24, 1955 to Mar. 14, 1961, wire-weight ga<ze, at’ same site and

the following

e:
Maximum Minimum

water Discharge Gage height Discha: [ height

ear eig] scharze e he.

¥ Date {crs) feet) Date {cfs s%t‘eet
1961 May 20, 1961 5,980 a 7.54 Sept. 1, 1961 151 =2.40
1962 May 31, 1962 9,300 10.65 Oct. 10, 1961 423 -1.51
1963 Apr. 5, 1963 6,860 b 9.37 July 26, 1963 884 -.19
1964 May 13, 1964 8,990 10.7: Aug. 20, 1964 817 -.38
1965 Apr. 26, 1965 13,400 - July 28, 1965 1,340 -

a Occurred May 21, 1961.

b Backwater from ice.

1945-65:

Maximum discharge, 20,000 cfs May 20,
Sept. 1, 1961 (gage height, -2.40 ft).

1950 (gage height, 19.49 ft);

Remarks.--Records good except those for winter periods, which are fair.
plants and Winnibigishish, Leech, Pokegama,

Apr.

1955, water diverted at medium and high stages
above station, bypasses station and returns to river 15

herein include flow in diversion channel.

Slight rerulation b;
and Sandy lakes (see elsewhere in the repoIt Since

nto Aitkin diversion channel 63
miles below station.

DISCHARGE, IN CUBIC FEET PER SECONDs WATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

miles

minimum, 151 cfs

power-

Records published

oAy ocT. NOV. OEC. JAN. FEB. MAR. APR. MAY JUNE JuLy AUG. SEPT.
1 1,030 1,020 750 930 940 1,050 1,770 3,410 2,330 454 293 153
2 1,050 1,010 680 920 940 1,040 1+550 34350 2,120 461 303 242
3 1,090 1,020 690 920 940 1,050 12450 3,220 1,920 464 293 329
4 15110 15040 750 920 950 1,070 14360 3,040 1,770 451 272 342
s 1,050 1,030 840 910 960 1,080 14300 2,820 1,660 425 284 332
6 1,020 1,020 900 910 970 1,080 1,290 25680 1,590 382 316 322
7 14040 1,010 910 910 960 1,080 14320 2,560 19530 313 372 297
8 1,050 1,020 890 910 960 1,070 14340 24480 10470 268 359 281
9 1,080 1,030 890 930 970 1,070 1,330 2,470 14420 272 316 300
10 1,150 15050 900 920 980 1,070 12270 24480 14370 290 290 355
11 1,190 1,060 910 910 1,070 14230 2,470 1,270 293 281 388
12 1,200 1,070 920 900 14070 15160 24500 11160 313 313 405
13 1.130 1,080 930 900 1,070 10100 24380 1,040 300 326 494
14 1e120 1,070 930 900 1070 1,090 2,470 948 303 326 563
15 1,100 1,120 930 890 1,070 1,120 24940 937 306 319 509
16 14060 1,130 920 890 14070 1,090 3,760 934 313 313 643
17 1,030 1,180 920 900 1,060 1,090 42580 898 329 287 668
18 993 1,200 910 910 14060 14100 50210 867 362 284 696
19 996 15190 910 920 14050 14150 54710 832 375 262 688
20 993 1,160 905 930 1,050 14360 54920 776 362 253 660
21 1,010 1,160 930 920 1.050 1,900 5,970 688 345 247 606
22 1,030 1,160 940 920 1,080 2,430 54860 609 326 250 606
23 1,030 1,140 940 940 1,170 2,900 5+700 593 336 253 660
24 1,050 1,160 930 940 14300 3,040 5,270 616 352 227 755
25 1,060 1,150 930 930 1,550 3,070 49940 619 365 216 800
26 1,060 1,120 920 910 14860 3,070 44590 647 375 222 780
27 1,070 1,120 920 900 24120 3,100 40190 586 339 224 657
28 1,010 lell0 940 920 2,280 3,220 3,770 500 313 222 570
29 996 14100 970 940 24290 34300 3,360 444 309 205 647
30 1,000 1,000 970 940 24130 3,390 2,980 435 319 182 692
31 1,010 | ————=— 960 940 14980 ——==—e 20610 === 303 156 —=e—=-
TOTAL | 32,808 | 324730 27,735| 28+430| 27,990 40+110| 544890 115,690| 324579| 104718 82466 | 15,540
MEAN 1,058 1,091 895 97 1,000 1,294 1,830 3,732 1,086 346 213 518
MAX 14200 1,200 970 940 1,060 24290 3,390 5,970 24330 4064 372 800
MIN 993 14000 680 890 940 1,040 1,090 2,380 435 268 156 153
CFSM .17 .18 .15 .15 <16 .21 <30 .61 .18 -06 <04 .08
IN. .20 .20 .17 .17 o7 .24 .33 .70 .20 «06 <05 +09
CAL YR 1960: TDTAL 736,558 MEAN 2,012 MAX 863D MIN 563 CFSM .33 IN 4.46
WAT YR 19613 TOTAL 427,686 MEAN 1,172 MAX 5,970 MIN 153 CFSM .19 IN 2.5°




MISSISSIPPI RIVER MAIN STEM 41
5-2275. Mississippi River at Aitkln, Minn.--Continued
DISCHARGE, IN CUBIC FEET PER SECONO, WATER YEAR DCTOBER 1961 TO SEPTENBER 1962
DAY ocT. NOV. DEG. JAN. FEB. MAR. APR. MAY JUNE Juy AUS. SEPT.
1 677 604 1,050 1,190 14090 14200 2,970 3,100 9,200 44430 34500 2,980
2 666 565 14140 1,200 1,070 1,230 3,050 3,170 95050 49600 3,450 2,960
3 638 600 1230 14200 14040 14300 3,090 3,270 84890 4,820 3,480 2,960
4 576 663 15260 1,210 14040 1,370 3,090 3e320 8,750 5,000 30430 2,920
s 523 800 14250 12210 11040 1,400 3,220 3,430 8,570 5,110 34390 2,600
6 526 929 1,230 15210 1,050 1,400 3,500 34530 89440 55090 3,430 2,850
7 579 1,010 1y 200 1+220 14060 1,380 34590 3,550 84260 54030 3,610 2,890
8 562 960 1,050 1,220 1,050 15330 3,710 3,540 82040 5,020 3,790 2,940
9 478 91s 1,000 1,230 1,030 1,370 3,680 3,470 74750 54000 3,840 3,030
10 433 12010 990 10230 1,010 14390 3,500 3,370 79460 42960 3,830 3,150
11 509 1,060 980 14230 1,000 1,400 3,220 3,320 7+160 44950 3,820 3,380
12 544 1,110 970 14220 1,000 1,420 2,940 3,270 64900 42870 43050 3,820
13 614 1,190 960 1,210 11000 1,500 2,880 34240 69660 4770 41310 4,090
14 7%7 1,220 950 1,200 1,000 14560 2,890 3,200 69460 49640 41390 49170
15 852 1,200 970 14180 14010 1+600 2,830 3,500 69240 49490 44350 49100
16 866 1¢190 1,000 1,180 1,020 1620 2,770 3,710 64060 44370 4,230 3,890
17 761 1.220 1,050 14180 1,030 1,700 2y720 3,900 5,900( 4,280 44030 3,660
18 604 1,180 1,080 L4190 1,060 1,750 24700 4,110 5,670 4y150 3,880 31480
19 523 14100 14100 1,150 1,080 1,840 2,680 45390 5,380 4,070 3,790 3,270
20 562 1,090 1,110 1+120 1,090 1,950 2,590 44680 5160 3,990 3,660 3,080
21 628 1,150 14130 1,110 1,090 2,050 2,580 44950 44960 3,930 3,520 2,990
22 646 14270 1,150 1,110 1,080 2,200 24620 54330 4,870 3,930 3,430 24940
23 649 13350 1,180 1.120 1,080 24350 2,710 64890| 4,780 3,920 3,340 2,890
24 646 1,340 1,200 1+130 1,100 24550 2,810 8,200 45700 3,900 3,340 24850
25 610 14250 1,190 14100 1,120 2,750 24820 8,730 40590 34860 34340 2,780
26 551 12370 14180 14080 1s150 2,850 2,790 8,970 45450 3,770 3,320 2,740
27 558 14350 1,170 1,050 1,190 24950 24660 9,100 44330 3,700 3,250 2,720
28 642 12250 1,150 12040 Ls200 2,890 2,670 9,180 4,170 34660 3,170 2,700
29 694 1,210 14140 1:070] ———n 2,890 2,820 9,230 4,230 34610 3,080 24650
30 712 1,130 1,150 15090] =~-——-| 2,890 2,980 9,260 %4330 34590 3,020 2,680
31 684 | —m——— 1,160 1,090 2,910| - - 95300 ————m 3,590 2,990| ——=—=—
TOTAL| 194260| 32,286| 34,370 35,970| 29:780| 5B8,990| 89,080| 1604210| 191,410| 135,100| 112,060] 94,360
MEAN 621 1,076 1,109 1,160 1,064 1,903 2,969 5,168 64380 4,358 3,615 3145
MAX 866 1,370 1,260 1,230 14200 24950 3,710 94300 9,200 5,110 49390 44170
MIN 433 565 950 14040 1:000 14200 2,580 3,100| 4,170 3,590 2,990 24650
CESM .10 .18 .18 .19 .17 +31 «48 .84 1.04 .71 259 .51
IN. .12 .20 .21 .22 .18 +36 .54 «97 i.16 .82 -68 57
CAL YR 1961t TOTAL 420,329 MEAN 1,152 MAX 5,970 NIN 153 CFSH .19 IN 2.55
WAT YR 1962: TOTAL 992,876 MEAN 20720 MAX 9300 MIN 433 CFSM <44 IN 6.01
DISCHARGE, IN CUBIC FEET PER SECONDs WATER YEAR OCTOBER 1962 TQ SEPTEMBER 1963
DAY 0CT. NDV. DEC. JAN. FES. MAR. APR. MAY JUNE Jury A1G. SEPT.
1 2,400 20400 2,570 29230 1,910 1,800 4,150 24300 49150 2,110 1.770 19640
2 25340 2,510 2,600 2,230 1,910 1,800 44600 2,340 4,140 2,050 1,740 1,660
3 2,280 2,600 2,650 2,230 1,910 1,800 59430 2,300 45160 1,960 1,790 14660
4 2,250 2,680 2,680 24230 1,910 1,800 69190 2,210 49140 1,830 14830 10680
5 2,220 2,670 2,670 2,230 1,910 1,800 64710 2,140 44150 1,740 15790 14630
6 2,210 24650 2,630 2,180 1,910 1,800 64290 2,110 4,180 14650 1,750 1,580
7 2,210 2,630 24510 2,180 14860 1,800 54680{ 2,130 3,960 1,550 1,740 14460
8 2,190 24620 2,120 2,180 14860 1.800 5,310 2,160 3,950 1,430 1,740 1240
9 2,170 2,630 1,620 24130 14860 1,800 5,100 2,160 3,990 1+320 12740 1,170
10 2,160 24670 1:180 2,130 1,860 1,800 4,950 2,210 4,070 1,230 14670 1,080
11 2,150 24670 1,300 2,080 1,810 1,800 44860 24170 44340 1,280 14610 1,010
12 2,140 2,670 1,550 2,080 14810 14850 2,110 49720 1,150 1,650 985
13 2,130 24630 1,680 2,080 1,800 1,850 2,270 49900 1+070 1,720 982
14 2,140 20710 2,000 2,070 15800 1,900 2,880 55090 929 15740 1,000
15 2,150 2,680 2,100 2,020 1,800 1,900 3,450 5,190 929 1,800 1,000
16 2,170 2,680 2,200 2,020 1+800 1,950 3,750 54220 929 1,820 988
17 2,170 2,660 2,300 1,970 1,800 2,000 3,880 4,820 929 15770 974
18 24140 2,660 2,360 1,970 12750 2,000 4sll0 49360 929 14720 968
19 2,160 24670 2,360 1,970 1,750 25060 44220| 4,070 985 1:680 1,070
20 2,160 2,660 2,420 1,920 1,700 2,060 4,220 3,900 943 12670 1,290
21 2,170 24650 25430 1,920 1,700 2,110 44160 3,820 940 1,650 1,470
22 2,250 2,600 2,430 12920 11650{ 2,110 3,910 3,710 1,030 1y640 14500
23 24350 24570 2,430 1,920 1,700 24110 3,670( 3,460 1,010 14660 14420
24 24380 24440 24440 »920 1,750 2,160 3.590 3,200 957 1,700 19240
25 2,400 24380 2,380 1,920 12750 2,170 3,430 2,780 915 12720 14120
26 2,410 24430 24330 1,920 1,750 2,180 3,160 24560 904 11690 15060
27 24400 2,610 2,280 1,910 14750 2,470 2,930 24440 15460 14610 1,040
28 24360 24530 2,230 1,910 1,750 2,800 2,980 24350 14680 1,580 11040
29 2,340 2,510| 2,180 15910| ==——e 3,040 3,350 2,290 1.730 1,560 15050
30 2,380 2,540 2,180 10910 ===—-r 3,360 3,820 24150 12750 14580 1,040
31 2,380 ———| 24230 14910 - 3,740 4080 -———- 1,780 1,620 ———
TOTAL| 69,760 78,010 69,040 63,200 500520| 65,620 121,660 94,200| 1165,260| 41+099| 52,750| 37,047
MEAN 2,250 24600 2,227 2,039 1,804| 24117 44055 3,039 34875 12326 1,702 14235
MAX 2,410 2,710 2,680 24230 14910 3,740 65710 4,220 54220 2,110 1,830 14680
MIN 2,130 24380 1,180 1,910 11650 12800 2,230 2,110 2,150 904 14560 968
CFSM .37 42 <36 +33 .29 <3¢ «66 <49 +63 .22 .28 .20
IN. 42 -7 .42 .38 .31 <40 T4 «57 .70 .25 «32 .22
CAL YR 1962: TGTAL 1,123,770 MEAN 3,079 MAX 9,300 MIN 1,000 CFSM .50 IN 6.8l
WAT YR 1963 TOTAL 8594166 MEAN 2,354 MAX 6,710 MIN 904 CFSM .38 IN 5,20
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5-2275. Mississippl River at Aitkin, Minn.--Continued
DISCHARGE, IN CUBIC FEET PER SECONDs WATER YEAR OCTOBER 1963 TO SEPTEMBRR 1964
DAY ocl. NOV. DEC. JAN. FEB. MAR. APR. HAY JUNE JuLy AUG. SEPT.
1 1,030 1,010 15160 14050 1,180 1,130 12140 41960 2,130 47290 1,700 31460
2 1,010 943 1s140 1+050 1.180 Lle140 1,170 54000 1,930 4e170 12660 34350
3 974 922 14140 15050 1,190 14140 14240 41930 1,820 49010 1,570 3,190
4 957 922 1,180 1,050 14200 1,130 1,300 54000 14740 3,850 1,470 2,790
5 964 922 1,220 1,050 1,190 1,120 1,400 54400 15640 3,730 1,330 2,380
6 943 918 14260 11040 1.190 1,110 1,580 64220 1,530 3+630 1,220 2,360
7 918 915 14260 12040 1:190 1,110 12720 7,220 1,470 3,490 1,260 3,690
8 908 918 1,250 1,040 1,180 1,100 1:880 74770 1,450 34190 1,190 535360
9 908 929 15200 15040 14180 1,100 2,060 84150 15510 2,910 15190 54790
10 908 940 14160 15050 1,190 1.100 2,290 84390 1,570 2,850 1+200 5,970
11 908 960 15120 1:060 1,200 1,110 2,640 8,610 10660 2,870 1,160 64210
12 890 974 1,080 12060 1,200 12130 3,010 84860 1690 2,790 1,150 69230
13 873 a78 14050 1+070 1,200 1,140 3,370 89990 1,680 2,680 1,120 64030
14 862 964 1,000 1,080 1,190 1,150 49330 8,980 14650 2,520 1,050 5,800
15 862 946 1,000 1,090 1,180 1,160 5,020 85910 1,610 24350 1,020 54530
16 859 932 1,000 12100 12160 1,170 41650 8,750 14540 2,200 1,020 54260
17 852 932 1,000 1,100 12150 1.180 42760 8,490 1,500 2,110 968 55090
18 845 943 1,000 14110 14150 1,180 44800 84180 1,600 2,050 922 45980
19 845 946 1,000 1,130 14140 1,179 45810 7,760 1,830 1,990 859 4,750
20 852 950 1,000 14140 1,130 1,150 4,780 74340 2,010 1,970 828 43570
21 876 938 1,000 14150 12130 1,130 41870 64900 2,010 14940 834 44350
22 954 1,060 1,000 1,150 1,130 1,100 5¢450 69460 2+100 1,900 915 44130
23 1,030 14140 1,000 14160 1,120 1,100 54920 64030 3,000 14850 985 3,860
24 1,170 15260 1,030 1,160 1e120 1,100 64040 54650 3,770 1,770 14060 3,820
25 1,230 1,330 1,040 1,160 1:110 1,090 54870 50240 4,620 1,680 1.100 3,820
26 1,200 1,330 1,030 1,150 1,100 1,090 54630 44700 49980 1,620 12150 3,750
27 14180 1,370 1,020 14140 1,100 11090 5,300 34980 49990 1,620 1,190 3,690
28 1,150 14410 1,020 19120 19100 1,090 5,010 3,410 44850 Le640 12580 3,680
29 1,120 1,330 14010 1,120 1,120 1,090 43870 2,970 43680 1,690 2,220 34680
30 1,100 14240 1,020 19150 ————o 1,100 44860 2,640 44500 14690 2,910 34620
31 15080 | ————= 14030 19170 ————me 14100 ——=——= 2,370 -——=—- 14640 39340 ==—=—
TOTAL | 30,258| 314322| 33,420 344030 33,600| 34,800! 111,770| 198,260| 73,060| 78,690| #1,171) 131,190
MEAN 976 1,044 1,078 1,098 14159 1,123 3,726 69395 24435 2,538 1,328 43373
MaX 1,230 1,410 10260 1,170 1,200 1,180 64040 8,990 4,990 44290 3,340 65230
MIN 845 915 1,000 1,040 1,100 1,090 14140 25370 1+450 14620 828 24360
CESM .16 .17 .18 .18 .19 .18 «61 1.04 <40 <4l .22 .71
N, .18 <19 .20 .21 .20 .21 +68 1.20 44 «48 .25 .79
CAL YR 1963: TOTAL 737,356 MEAN 2,020 MAX 6,710 MIN 845 CFSM .33 IN 4.47
WAT YR 1964 TOTAL 831,571 MEAN 2,272 MAX 84990 MIN 828 CFSM .37 IN 5.04
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965
DAY ocT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE Juey AUG. SEPT.
1 3,600 2,110 2,050 14810 1,610 1,700 20180 112600 65200 34610 1,780 1,850
2 3,660 2,120 2,000 1,810 1,600 14740 2,140 11,200 64710 3,460 1,810 1,870
3 3,580 2,090 2,000 1,820 1600 1,750 24140 10,800 8s010 34410 14850 1,880
4 3,480 2,080 2,000 1,820 14600 19760 2,150| 10,400 8,580 3,210 1,890 1,880
5 34430 2,080 2,000 14820 14650 14780 24300{ 104000 94030 3,110 1,920 1+860
6 3,390 2,070 1,950 1,820 14660 1,780 2,420 94770 99660 3,000 2+040 1,820
7 3,160 24080 1,900 1,820 14660 12790 24650 9,600 10,000 24910 21240 1,800
8 2,980 2,080 15900 1,800 14660 1,800 34000 9,510 | 104800 2,740 2,370 14820
9 2,900 2,040 1,860 1,800 1,650 1,800 3,100 9,430 | 11,100 24550 24570 14850
10 2,860 24040 1,850 1,750 14640 1,810 3,290 9,140 11,100 24400 2,570 1,870
11 2,760 2,090 1,850 1,730 19640 1,820 3,660 8,930 10,900 24260 2,500 14860
12 24630 2,160 1,850 1,700 1,630 1,830 42080 841660 10+500| 2,150 24400 1,900
13 24530 2,230 12840 1,700 1,630 14840 44820 84360 9,980 2,080 24300 1,990
14 2,500{ 2,270 1,830 1,700 1,620 14840 64100 14980 91560 2,000 2,220 20110
15 2,470 2,300 14820 1+700 1,620 1,850 74550 7,660 99250 1,930 2,080 2,370
16 2,440 2,300 1,800 1,700 1,610 1,870 9,350 71290 80960 14900 1,980 24700
17 2,440 24280 14800 1,710 1,610 1,890| 11,500 74160 8,670 1,800 1,940 2,970
18 2,460 2,280 1,800 1s720 1,640 1,900| 13,000 Te110 89350 14860 1910 3,070
19 2,470 2,260 1,800 1,720 14650 1,910 13,100 72070 84020 1,810 1,900 3,250
20 2,440 2,000 1,800 1,720 1,670 1,930 13,000 7,050 7+900 1.770 1,900 3,310
21 2,430 1,870 14800 1,710 1,680 1,950 13,000 74180 72690 14730 1,880 3,310
22 24390 1,830 1,800 14700 1,680 1,960( 13,000 74390 74340 1,650 1,850
23 2,360 1,840 1,800 14690 1+680 1,990| 13,100 7,510 6,910 12550 1,840
24 2,310 1,890 1,800 1,680 14680 2,000 13,200 74860 64530 10490 14810
25 2,250 2,000 1,800 1,650 1,680 2,000| 13,300 8,080 69140 1,420 1+790
26 25190 24100 1,800 15650 1,680 2,000 13,300 8+050| 5,780 1,360 12760
27 24160 2,200 1,800 1,650 14690 2,050 13,200 7,940 54200 1+350 12770
28 2,160 24250 1,800 1,640 2,060 12,900 75680 44890 1+350 14760
29 24150 2,200 1,820 1.630 2,070 124500 74480 41440 1,470 14760
30 2,140 2,150 14850 1,630 2,100} 12,100 64990 3,970 14630 1,790
31 24120 | —-=——e 1,820 14630 ———n 2,110| ——v-— 64680 ————== 1,720 1,820
TOTAL | 82,840 | 63,290 570590, 53,440 46,120 58,680 241,130 | 2614560 242,170 664680 | 62,000 764900
MEAN 2,672 2,110 1,858 15724 1,647 1,893 8,038 81437 8,072 2,151 2,000 2,563
MAX 3,660 2,300 2,050 10820 1,700 24110| 13,300 11,600 11,100 30610 24570 34850
MIN 2,120 1,830 1,800 1,630 15600 1,700 2,140 6,680 34970 1+350 1:760 14800
CFSM b o34 «30 .28 .27 o31 1.31 1.37 1.31 -35 .33 .42
IN. .50 +38 .35 .32 .28 +36 1.46 1.58 1.47 40 .38 47
CAL YR 1964: TOTAL 940,291 MEAN 2,569 MAX 8,990 MIN 828 CFSH .42 IN 5.70
NAT YR 19653 TOTAL 143124400 MEAN 3,596 MAX 13,300 MIN 1,350 CFSM .59 IN 7.95




PINE RIVER BASIN 43

5-2305. Pine River Reservoir at Cross Lake, Minn.
Locatlon,--Lat 46°40109", long 94°,06'44", in SWiNWE sec.2l, T.137 N., R.27 W., at dam on Pine River,
at outlet of Cross Lake at village of Cross Lake.
Drainage area.--562 sq mi.

Records avallable.galélarch 1886 to September 1965. Month-end contents only for some periods, pub-
shed in 1 .

Gage.--Water-stage recorder. Datum of gage is 1,216.32 rt above mean sea level, datum of 1929
Tlevels by Corps of Englneers). Prior to May 3, 1949, staff gage at same site and datum.

Extremes.--Maximums and minimums (contents in acre-feet, gage height in feet) for the water years
961-65 are contained in the following table}

Water Maximum Minimum

year Date Contents Gage height Date Contents Gage helght
1961 | May 20, 1961 98,620 13.02 [ Mar. 3, 1961 80,910 11.70
1962 Aug. 12, 1962 101,700 13.25 | Apr. 7, 1962 71,570 10.99
1963 | June 10, 1963 100,100 13.13 | Mar. 11, 1963 74,720 11.23
1964 | May 12, 1964 99,980 13.12 { Mar. 13, 1964 75,370 11.28
1965 | June 12, 1965 115,600 14.25 | fpr. 10, 1965 72,200 11.04

1886-1965: Maximum contents observed, 173,600 acre-ft July 10, 1916 (ga%e height, 18.24 ft);
minimum observed, 1,310 acre-ft below zero of capacity table Aug. 20, 1918 (gage height, 1.35 ft).

Remarks.--Reservoir is formed by Trout, Whitefish, Rush, and Cross Lakes and several other natural
es controlled by timber crib dams; storage began in 1886; dam completed in 1886. Capacity
between gage heights 10.00 and 18.5 ft (maximum allowable range) is 118,710 acre-ft of which
53,280 acre-ft is controlled storage between gage heights 10.00 and 14.00 ft (normal operating
range). Contents given herein are contents above gage height of 2.35 ft. Water is used tobenefit
navigation on Mississippi River below Minneapolis.

Coogeration.~-Records furnished by Corps of Engineers in terms of cfs-days and converted to acre-feet
y Geological Survey.

MONTH-END GAGE HEIQHT AND CONTENTS, WATER YEARS OCTOBER 1960 TO SEPTEMBER 1965

Change in Change in
Date age height! Contents age helght| Contents
feet)t acre-feet contents Date feet)t ~-feet contents

( ) (acre-feet) ? ) (acre-feet) (acre-feet)
Oct. 31, 1960....... 12,32 89,180 -530 [ Oct. 31, 1963..0auss 12.85 96,300 0
Nov, 30.... .o 12.27 88,480 -680 [| Nov. 30...00vvnvnnes 12,79 95,490 -8l10
Dec, 3l...... 12.27 88,480 o) Dec. 3livevevanccses 1 7 93,870 -1,620

Calendar year 13960 Calendar year 1963 410,720
Jan., 31, 1961....... Jan, 31, 1964..0e000. -7,670
Feb., -7,690
Mar, -1,700
Apr. 415,290
May 12.81 95,760 +3,660
June 12,77 85,220 -540
July 12,59 92,790 -2,430
Aug. caea 12,94 97,500 +4,710
8ept.30...0us . 12,57 92,510 +1,350 12,78 95,350 ~2,150

Water year 1961... - - +2,820 - - -850
Oct. 31... .o 12.55 92,240 =270 91,240 -4,160
Nov. 30. 91,290 -950 86,680 -4,560
Dec. 31. 92,240 L +950 82,510 -4,170

Calendar year 1961 - - +3,760 Calendar year 1964 - - -11,360
Jan, 31, 1962....... 12.55 92,240 0 Jan. 31, 1965....... 11,44 77,550 -4,960
Feb. 12.63 93,330 +1,080 || Peb, 11,34 76,170 -1,380
Mar, 11.20 74,32 -19,010 || Mar. 11.15 73,590 -2,580
Apr. 11.75 81,560 +7,240 | Apr. 12,51 91,640 +18,050
May 12.90 96,970 +15,410 13,07 99,370 +7,730
June 12,79 95,480 ~1,490 [i June 13,04 98,980 -390
July 13.00 98,340 +2,860 || July 12,94 97,590 -1,390
Aug. . 12,69 94,140 -4,200 || Aug. 1z.82 95,800 -1,790
8ept.30iiievancennen 12,69 94,140 0 Sept.30euierensanran 13,24 101,600 45,800

Water year 1962... - - +1,630 Water year 1965,,. - - +6,200
Oet. 3licecsenonnnns 12,51 91,700 ~-2,440 t+ Gage height at 2400 hours.
Nov. 30.... 12,14 86,740 -4,960
Dec. 3licennans 11.87 83,150 L -3,580
Aug. 31.
Sept.30.4usee 12.85 96,300 +950

Water year 1963,.. - - 42,160




44 PINE RIVER BASIN

5-2310. Pine River at Cross Lake Dam, at Cross Lake, Minm.

Location.--Lat 46°40'09", long 94°06'44", in SWNWi sec.21, T.137 N., R.27 W., at dam at outlet of
Tross Lake at Village of Cross Lake.

Dralnage area.--562 sq mi.

Records availlable.--April 1886 to September 1965. Monthl; dischar%e onlg for gome periods, published
n R blished as "below Pine River Reservoir" 1895-1916, 1929, and s "at Pine River Dam,
at Cross Lake" 1941-56.

Gage.--Water-stage recorder, headwater gage, and tape float tailwater gage, read twice daily. Datum
of gages 1s 1,216.32 ft above mean sea level, datum of 1929. Mar. 26, 1886, to May 81, 1929,
staff gages on headwater and tailwater at same sites and datum. June 1 to Nov. 30, 1929, staff
gage in tailwater at datum 1.60 ft lower. Dec. 1, 1929, to May 2, 1949, staff gage on headwater
and Dec. 1, 1929, to August 1949 staff gage on tailwater, at present sites and datum.

Average discharge.--79 years, 207 cfs, unadjusted.
Extremes.--Maximum and minimum discharges for the water years 1961-65 are contained in the following
EaBIe:

Water Maximum Minimum
year Date Discharge Date Discharge
(cfs) {efs)

1961 May 23-28, 1961..... . 350 Nov. 3-14, 1960........00000s 30
1962 May 26, 1962. .. 1,980 Oct. 23-31, 1961.....000uvnsns 30
1963 | June 11, 1962....vvrvvreeerveiins 725 | Sept.14-16, 18, 19, 26-3C, 1963.. 50
1964 Sept.11-14, 1964.... 730 Nov. 3-8, 13-18, 1963........... 35
1965 June 13-27, 1965............. 1,400 Sept. 4-6, 1965.....00vuvanenenns 90

1886-1965: Maximum daily discharge, 2,250 cfs in June 1896 (does not inclvde flow bypassing
dam through crevasse); no flow at times.

Remarks.--Discharge computed principally on basis of modified weir formula, the }~ad being obtained
—from twice-dally readings on tallwater gage and from headwater recorder. Flov completely regu-
lated by Pine River Reservoir (see station 5-2305}.

Cooperation.-~Computations of daily discharge furnished by Corps of Engineers; discharge measurements
made and records reviewed by Geological Survey.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR DCTOBER 1960 TO SEPTEMBER 1961

DAY ocT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JuLy AUG. SEPT.
i 45 35 60 100 115 115 115 50 195 50 60 50
2 45 3s 60 100 115 115 115 50 195 45 60 S0
3 45 30 60 101 115 115 115 50 195 40 60 50
4 45 30 60 115 115 115 115 50 190 40 60 45
5 45 30 60 115 i1s 115 115 50 175 40 60 45
& 45 30 60 115 115 115 115 50 150 %0 60 45
7 45 30 60 11s 115 115 93 50 150 35 55 5
8 45 30 60 115 15 115 50 S0 120 35 45 45
9 45 30 60 115 115 115 50 S0 70 35 45 45
10 45 30 60 115 115 115 so S50 65 35 50 45
11 45 30 60 115 115 ii5 50 51 70 40 50 50
12 45 30 60 115 115 115 50 58 65 40 50 45
13 45 30 60 115 115 115 50 58 65 40 50 45
14 45 30 60 115 115 115 S0 58 85 40 45 45
15 45 39 60 115 115 115 50 88 64 40 45 45
16 40 60 60 115 115 115 S0 155 55 4“0 45 45
17 40 60 60 115 115 115 50 155 55 40 45 45
18 40 60 60 115 iis5 115 50 155 55 40 45 45
19 40 60 72 115 115 115 50 183 55 40 45 45
20 35 60 100 115 115 115 50 240 50 40 45 45
21 35 60 100 115 115 115 50 240 50 45 45 45
22 35 60 100 115 115 115 50 277 50 45 50 45
23 35 60 100 15 115 115 50 350 55 45 50 45
24 35 60 100 115 115 115 50 350 55 45 50 45
25 35 60 100 115 115 115 50 350 “5 46 S0 45
26 3s 60 100 115 115 50 350 45 60 50 45
27 35 60 100 115 115 50 350 45 56 50 45
28 35 60 100 115 115 50 350 “5 45 50 45
29 35 60 100 115 115 50 312 45 45 45 45
30 35 60 100 115 115 50 220 45 45 45 45
31 35 e 100 115 115} ———— 212 48 45] =e————
TOTAL 1,255 14369 2,352 3,521 3,220 34565 1,933 5,062 24584 1.320 14550 1,370
MEAN 40.5 4546 T5.9 114 115 115 644 163 86.1 42.6 50.0 45.7
MAX 45 60 100 115 115 115 115 350 195 60 60 50
MIN 35 30 60 100 115 115 S0 50 45 35 45 45
CAL YR 1960z TOTAL 53,698 MEAN 147 MAX 555 MIN 30

WAT YR 19613 TOTAL 29,101 MEAN  79.7 MAX 350 MIN 30




PINE RIVER BASIN 45
5-2310. Pine River at Cross Lake Dam, at Cross Lake, Minn.--Continued
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1961 TD SEPTEMBER 1962
oav | ocT. NGV, DEC. JAN. FEB. uaR, APR. HAY JUNE auLy UG, SEPT.
1 35 40 70 70 77 290 470 45 1,300 100 120 65
2 35 70 70 70 77 415 457 45| 1.010 100 120 65
3 35 70 70 70 77 415 425 45| 1,010 100 120 65
4 35 70 70 77 bl 405 %25 45 914 100 120 5
5 %0 10 70 7 T 405 394 5 680 120 120 65
[} 40 70 70 77 kd 405 320 40 571 120 144 60
7 40 70 70 7”7 77 405 320 40 390 120 280 60
8 40 70 70 71 7 405 320 40 390 120 280 60
9 40 70 70 77 7 410 320 40 390 120 280 60
10 40 70 70 7 77 425 320 40 390 120 280 91
1t 40 70 70 77 77 435 315 40 394 120 275 165
12 «0 70 70 77 77 435 315 40 405 120 215 165
13 35 70 70 77 80 420 315 40 405 120 314 165
14 35 70 70 77 80 420 315 40 418 120 445 165
15 35 70 70 a4 80 428 315 «0 555 120, 445 160
16 35 70 70 k2l BO 445 315 40 555 120 445 175
17 35 70 10 17 80 445 282 40 555 120 430 210
18 35 70 70 7 80 445 169 40 555 120 420 210
19 35 70 10 77 80 458 7s 40 555 120 415 210
20 35 70 70 7 80 490 o5 40 555 120 410 195
21 35 70 70 7 80 490 65 57 555 120 410 160
22 35 70 70 77 80 490 60 158 555 120 405 160
23 30 10 70 77 80 485 60 881 555 120 395 160
24 30 70 70 77 80 485 57| 1,460 555 120 280 160
25 30 0 70 17 80 485 50| 1,650 501 120 280 160
286 30 70 70 T 485 50 14980 343 120 280 160
21 30 70 70 el 480 50| 1,880 105 120 228 155
28 30 70 70 77 480 es| 1,870 105 120 100 120
29 30 70 70 17 475 45 1+ 740 120 98 120
30 30 70 70 77 4715 45 14620 120 70 120
31 30| - 70 77 475| ——---| 1,540| -— 120 70| —me—m
TOTAL|  1,080| 2,070| 24170 24366 24367| 13,706| 6:1779| 15,661| 150482| 3:640| 8s35%] 3,951
MEAN 34.8 69.0 70.0 763 84.5 442 226 505 516 11 269 132
MAX 40 70 70 17 216 490 470 14980 1,300 120 445 210
MIN 30 40 70 70 77 290 45 40 100 100 70 60
CTAL YR 1961 TOTAL 29,445 MEAN 80.7  MAX 350  MIN 30
WAT YR 1962: TOTAL 170626 NEAN 213 MAX 1,980  MIN 30
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963
md oct. NOV. I DEC. JAN. FEB. MAR. APR. MAY | JUNE auLy AUG. SEPT.
1 120 200 145 140 145 140 55 55 340 150 60 60
2 120 200 145 140 145 140 68 55 340 150 60 60
3 120 200 145 140 145 140 100 55 340 150 60 60
. 120 200 145 140 140 140 100 55 160 150 60 60
5 120 195 145 140 140 140 100 55 340 150 60 60
6 120 195 145 140 140 140 100 66 340 150 60 65
7 120 195 145 140 140 140 100 100 340 138 60 65
8 120 195 145 140 140 140 111 100 340 95 40 65
9 120 195 145 140 140 140 145 100 340 95 60 65
10 120 190 145 140 140 140 150 100 452 95 60 60
11 120 190 150 140 140 140 159 100 725% 95 60 65
12 111 190 150 140 140 140 159 100 725 95 60 65
13 90 190 150 140 140 140 159 133 720 95 60 65
1¢ 9 190 150 140 140 140 159 200 720 85 55 s0
15 %0 190 150 140 140 140 160 200 720 55 55 E
16 90 190 145 140 140 140 160 212 720 55 55 50
17 85 185 145 140 140 140 160 240 656 55 55 80
18 a5 185 145 140 140 140 160 240 500 55 55 50
19 85 162 145 140 140 140 119 240 500 55 50 50
20 85 105 140 140 140 140 55 253 450 55 60 60
21 85 105 140 145 145 140 55 285 300 55 60 60
22 8s 105 140 145 145 140 55 285 300 55 60 55
23 5 100 140 145 145 140 55 265 300 55 60 55
24 80 100 140 140 145 140 55 251 213 55 60 55
25 80 100 140 140 145 140 55 150 150 55 0 55
2 80 100 140 140 145 140 55 150 150 55 5 50
27 80 109 140 140 145 140 55 197 150 55 65 50
28 80 145 140 140 145 119 55 313 150 55 5 50
29 105 145 140 145 Z 55 55 340 150 55 65 50
30 200 145 140 145 55 55 340 150 55 60 50
31 200 ——— 140 145 ad 55 S— 340 ——— 55 55 ——
TOTAL| 39291 41896| 49460| 49370| 34975| 4,064| 3,029| 5,595| 11,961| 2,628] 1,850| 1,715
MEAN 106 163 146 141 142 131 101 180 399 84.8 59.7 57.2
uax 200 200 150 145 145 140 160 340 725 150 5 65
MIN 80 100 140 140 140 55 55 55 150 55 55 s0
CAL YR 1962: TOTAL 84,953 MEAN 233 MAX 1,980 IN 40

WAT YR 1963: TOTAL 51,834 MEAN 142 MAX 725 MIN SO




46 PINE RIVER BASIN
5-2310. Pine River at Cross Lake Dam, at Cross Lake, Minn.--Contlnued
DISCHARGE, IN CUBIC FEET PER SECONDs WATER YEAR OGTOBER 1963 TO SEPTEMBER 1964
DAY OCT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE Jupy AUGe - SEPT.
1 45 40 105 170 220 220 110 435 80 286 90 210
2 45 40 105 170 220 220 110 435 115 218 90 210
3 45 35 105 170 220 220 110 435 115 180 90 212
& 45 35 105 170 220 220 110 407 110 1715 90 255
5 45 35 105 170 220 220 110 350 110 171 90 255
6 45 35 105 170 220 215 110 272 110 125 90 214
7 45 ED) 105 170 220 215 110 115 110 125 90 260
8 45 35 105 175 220 215 110 150 il0 125 90 400
9 45 40 105 225 220 215 110 240 230 130 90 490
10 45 40 105 225 220 215 ilo 280 235 155 90 610
11 a5 40 105 225 220 215 110 298 213 155 90 730
12 45 40 105 220 220 215 110 392 151 155 90 730
13 45 35 105 220 220 180 115 475 145 155 90 730
14 45 35 105 220 220 110 115 475 145 155 90 730
15 45 35 105 220 220 110 115 415 153 155 90 618
16 45 35 105 220 220 110 146 475 170 155 90 523
17 45 35 105 220 220 110 220 475 144 152 90 478
18 45 35 105 220 220 110 220 475 173 120 90 481
19 45 44 105 220 220 110 220 475 300 120 80 385
20 45 105 105 220 220 1to 240 452 408 120 80 385
21 45 105 105 220 220 110 280 386 430 130 90 385
22 45 105 105 220 220 110 280 340 430 118 90 385
23 45 105 105 220 220 110 280 340 512 95 90 428
24 45 105 105 220 220 110 280 340 707 95 90 515
25 45 105 105 220 220 110 280 315 546 90 85 501
26 45 105 123 220 220 110 280 195 375 90 90 470
27 45 105 175 220 220 110 287 220 375 90 95 380
28 45 105 170 220 220 110 335 197 375 90 123 375
29 45 105 170 220 220 110 364 140 375 90 170 255
30 40 105 170 220| ———m- 110 435 121 351 90 183 255
31 40 ———— 170 220 — 110 —— 80 S — 90 210 ———
TOTAL 14385 1,859|  3,603| 6,440 6,380 4s765| 5,812 10,260| 7,803 | 4,200 3,096| 12,915
MEAN 44.7 62,0 116 208 220 154 19 33 26 13 99.9 431
MAX 45 105 175 225 220 220 435 475 707 286 210 730
MIN 40 35 105 170 220 110 110 a0 80 90 BO 210
CAL YR 1963: YOTAL 46,034 MEAN 126 MAX 725 MiN 35
WAT YR 1964: TOTAL 68,518 MEAN 187 MAX 730 MIN 35
DISCHARGE, IN CUBIC FEET PER SECONUs WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965
DAY | OCT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE Sty AUG. SEPT.
1 255 255 240 235 235 150 285 210 1,030 770 150 170
2 255 255 240 235 235 150 285 210{ 1,030 750 173 170
3 255 255 240 235 235 150 285 210 1,030 660 240 120
“ 255 255 235 235 235 150 285 210 1,120 510 240 90
5 255 255 235 235 235 150 285 257 14350 490 240 90
6 255 255 235 235 230 150 327 350 14350 365 296 90
7 255 255 235 235 230 150 458 350 1+350 315 390 120
8 255 250 235 235 195 150 525 350 14350 300 390 170
9 255 250 235 235 110 150 525 362 1.370 280 385 170
10 255 250 235 235 110 150 525 515 14370 330 385 170
11 270 250 235 235 110 150 525 640 1,370 330 385 170
12 270 250 235 235 110 162 525 615 14370 330 380 170
13 270 250 235 235 110 190 600 540 1,400 330 380 307
14 270 250 235 235 110 190 830 485 1,400 335 380 411
15 270 245 235 235 110 203 1,090 510 1,400 335 380 485
16 270 245 235 235 110 235 1,230 635 12400 325 320 485
17 270 245 235 235 110 235 990 616 14400 325 200 640
18 270 245 235 235 110 235 990 485 19400 325 193 630
19 270 245 235 235 110 235 1,080 485 15400 308 165 640
20 270 245 235 235 123 235 14250 538 1,400 255 165 630
21 270 245 235 235 235 14170 699 14400 255 165 630
22 260 245 235 235 252 1,010 790 1,400 255 165 620
23 260 245 235 235 285 1,020 790 15400 255 150 625
24 260 245 235 235 285 14020 790 14400 250 105 620
25 255 240 235 235 285 1,020 808 14400 245 100 620
26 255 240 235 230 285 983 15010 14400 226 125 620
27 255 240 235 230 285 aso 1.020 12400 180 120 620
28 255 240 235 230 285 654 14020 1+300 180 120 620
29 255 240 235 235 285 472 1,020 12070 180 120 615
30 255 240 235 235 285 278 1,020 1,010 171 135 615
31 255 | m————e 235 235 285 ———o 14030 ————e 150 YL —
TOTAL 8,085 Ty425 7,300 T+270 %9403 64622 214372 184570 39,470 10,315 Te312 12,133
MEAN 261 248 235 235 157 214 71 599 1s316 333 236 404
MAX 270 255 240 235 235 285 1,250| 1,030 10400 770 390 640
MIN 255 240 235 230 110 150 278 210 1,010 150 100 90
N
CAL YR 1964 TOTAL 84,481 MEAN 23) MAX 730 MIN 80
WAT YR 1965: TOTAL 150,277 MEAN 412 MAX Ly4CO MIN 90




PINE RIVER BASIN 47

5-2315. Pelican Lake near Pequot Lakes, Minn.

Location.--Lat 46°37', long 94°11', in NELNE! sec.10, T.136 N., R.28 W., on downstream side of right
abutment of dam and bridge on channel between Ossawinnamakee (revised) and Pelican Lakes, 0.5 mile
upstream from Pelican Lake and 6 miles east of town of Pequot Lakes.

Records available.--April 1938 to September 1965 (fragmentary). Prior to October 1956, rublished as
ellcan Lake diversion near Pequot TLakes.

Gage.--Staff gage read about three times weekly during open-water period. Datum of gage 1s 1,203.89
Tt above mean sea level, datum of 1929 (levels by Minnesota Department of Conservatior).

Extremes.--Maximum and minimum gage heights, in feet, for the water years 1961-65 are cortained in
e rollowing table:

Water Maximum observed ~M:Lnimum observed
ear

v Date Gage height Date Gage height
1961 May 24, 2.20 Sept. 9, 1961.. 1.62
1962 July 7, 2.78 Oct. . 7, 196 1.60
1963 June 10, 2.74 Sept.28, 1963 2.05
1964 Sept. 10, 2.69 Oct. 17, 1963 1.94
1965 June 11, 3.7 May 3, 1965.. 3.10

o 1338—325:’ Maximum gage height observed, 4.12 £t May 23, 25, 27, 1950; minimum obsevved, 1.36 ft
y 2,1 .

Remarks.--Crest of stoplogs on dam is normally fixed at elevation 1,207.19 ft, but may be lowered to
s :69 rt (elevation of sill and apron) by removal of stoplogs.

Gage height, in feet, water years October 1960 to September 1965

Apr. 15, 1962.... 2.10 June 29, 1963.... 2.62 Aug. 31, 1964.... 2.48

2 2.40 Sept.30.. ... 2
2,18
2.05
1,94
2,28
24
2.34
2,18

Note.--Gage readings other than those shown are avallable,
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RABBIT RIVER BASIN

5-2415. Rabbit River near Crosby, Minn.

Location.--Lat 46°30'55", long 93°57'35", in NE: sec.35, T.47 N., R.29 W., on right bank a third of
a mITe downstream from Clinker Lake control dam and 2 miles north of Crosby.

Drainage area.--8.38 sq mi.

Records available.--August 1945 to July 1963 (discontinued).
Gage.--Water-stage recorder. Datum of gage is 1,190.00 rt above mean sea level, adjustment of 1912,

Average discharge.--17 years (1945-62), 5.78 cfs.
Extremes.--Maximum and minimum discharges for October 1960 to July 1963 are contzined in the following
~——Table:

H
Maximum Minimum
Water Discharge Gage height Diacharge Gage height
year Date {ots) Feet) Date (cfs) reot)
1961 May 7, 1961 18 6.04 | Many days a 0.10 -
1962 May 23, 1962 25 6.26 do. a .70 b
1963 June 10, 1963 12 5.93 do. [} -

a Minimum daily.

1945-63: Maximum discharge, 94 ¢fs June 27, 1946 (gage height, 7.54 ft), from rating curve
extended above 30 cfs (release from log jam); no flow at times.

Remarks.--Records fair. Some regulation by Clinker Lake.

and underground mine.

Revisions (water years).--WSP 1115:

1947.

Flow affected by pumping from Rabbit Lake

DISCHARGEs IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

DAY ocT. NOV. OEC. JAN. FEB. MAR. APR. MAY JUNE JuLy AUG. SEPT.
1 +10 «20 .10 2.3 1.8 2.2 70 Te4 Seb& 1.9 1.3 40
2 -40 «20 «20 2.2 1.8 2.0 *60 5.3 53 1.8 1.2 40
3 «10 20 .20 2.3 1.9 1.7 50 4a6 5.0 1.6 1.2 «30
4 «10 «20 «20 2.6 2.0 1.6 1.0 4ol 4.9 1.3 1.2 «20
5 «10 20 «20 3.1 2.1 1.5 2.1 3.7 4.8 1.2 1.0 20
6 «10 .10 <20 3.3 2.2 1.5 2.0 3.9 4.5 1.2 1.0 «20
7 «10 -20 <20 3e4 2.3 1.5 1.8 6.8 “ele 1.0 1.0 «20
8 .10 <10 20 3.1 244 1e4 2.6 15 43 +BO 1.0 «30
9 .10 «10 20 2.8 2.6 1% 3.2 14 4.2 «60 1.0 «30
10 «10 «20 20 2.5 2.6 1.4 3.3 14 4.0 +50 <90 40
i1 <10 +20 «20 23 2.7 le4 3.4 14 3.9 +60 «B0 «50
12 -10 «20 +20 2.2 2.7 1.6 3.6 13 3.9 =80 70 60
13 «10 .10 «30 2.1 2.8 1.4 3.5 12 3.7 1.2 «60 1.2
14 «10 .10 «50 2.0 3.3 1e% 3.4 15 3.2 1.6 «60 e
15 .10 .10 +60 2.0 3.2 1.3 3.8 16 2.8 l.4 «50 1.4
16 .10 «10 «60 240 3.0 1.2 3.7 14 246 1.2 50 1.2
17 «10 -20 «60 2.0 2.7 1.1 3.7 14 2.3 1.0 50 1.1
18 «10 20 50 1.8 3.0 «80 3.6 13 2.2 1.0 «50 1.0
19 <10 .20 +50 1.7 3.2 70 3.6 13 1.9 1.0 «60 90
20 «10 .20 «50 1.7 3.1 70 2.3 12 1.9 1.1 «50 90
21 «10 «20 50 1.6 2.8 «60 1.7 12 1.9 1.4 «50 1.4
22 «10 «20 +50 1e6 2.7 «80 1.6 12 240 1.9 «50 1.4
23 -10 «20 <60 1.6 2.6 1.1 18 11 1.9 2.0 50 1.4
24 -10 +20 -80 1.6 2.7 «90 2.2 11 1.7 1.8 «50 1.4
25 10 .20 1.0 1.6 2.8 -80 2.2 10 15 1.6 «50 1.3
26 «10 #20 1.0 1.6 26 «90 3.0 9.4 1.3 1.6 «50 1.3
27 .10 20 1.3 1.6 2,3 1.3 9.9 9.1 1.2 1.4 50 1.2
28 «10 .20 1.5 1.6 2.2 1.3 ek B4 1.0 le4 «50 lel
29 10 10 1.8 146} —mmmnw 1.2 9.1 Bel 1.0 a4 S0 1.0
30 «20 +10 2.1 17| === 1.1 8.2 609 1.1 le& «50 1.0
31 €20 ——- 2.3 17| = « 70 - 54 L4 40|  ——mmee
TOTAL 3430 5.10 19.80 6542 Tie9 38.30| 101.50 318.1 898 40.10 22.00 25.60
MEAN =11 17 «6% 2.10 2,57 1.24 3.38 10.3 299 129 <71 -85
MAX «20 20 2.3 3.4 3.3 2.2 9.9 16 Se& 2.0 1.3 1.4
MIN +10 +10 «10 1.6 1.8 60 «50 3.7 1.0 «50 40 20
CFSM «01 <02 +08 «25 31 .15 40 1.22 <36 15 08 .10
IN. 01 «02 «09 «29 «32 «17 «45 Ll.41 «40 .18 .10 11
CAL YR 1960: TOTAL 829.80 MEAN 2.27 MAX 15 RIN 0 CFSK .27 IN 3.6%
WAT YR 19612 TOTAL 800.70 MEAN 2.19 MAX 16 KIN .10 CFSM .26 IN 3.55




RABBIT RIVER BASIN 49

5-2415. Rabbit River near Crosby, Minn.--Continued

OISCHARGEs IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 19561 TD SEPTEMBER 1962

DAY | OCT. | NOv. | OEC. | JAN. | FeB. WAR. | APR. | MAY JUNE Ly | AUG. | SET.
1 %0 .90 1.3 1.6 1.9 2.0 8.6 3.9 9.8 5.7 4.9 3.5
2 1.2 1.2 l.4 1.7 1.9 2.0 5.7 4.2 9.8 6.6 hote 3.5
3 1.2 1.6 16 1.7 2.0 2.0 ‘e a2 9.2 6.4 420 “s
4 11 124 1.8 1.7 220 200 3.9 4.2 9.1 6o4 PO 5.0
5 «90 1.3 i.6 1.6 L.9 2.0 3.9 4e2 8.9 6e2 Sek 43
6 .80 1.3 1.7 1.6 1.8 2.1 41 4.2 8.4 6.0 6.5 3.6
7 l0 12 1.7 1% 19 201 2 43 a0 6.1 5.9 3.5
8 20| a2 1.7 1.6 1.9 2 46 “e 8.0 6.0 4.8 33
9 «70 1.0 1.6 1.6 1.9 22 4e8 4.5 8.0 5.7 4el 3.9
10 120 ‘%0 16 176 1o9 201 4.5 5.6 8.2 5.5 306 5.6
11 2.4 «90 1.6 1.6 2.0 2.2 4.3 5.6 8.2 5.4 4eS 6.2
12 2.6 «90 1.6 1.7 2.0 2.2 4.2 5.7 T8 5.2 5.5 7.0
13 2.5 90 16 1.7 2.0 2.3 40 122 6.6 5.2 6.0 7.4
14 2.4 1.0 Ll.6 le6 2.0 2.3 3.9 7.0 bet 5.0 6.4 5.6
15 2.4 1-0 1.6 16 21 2.4 3.7 629 6.2 48 6.9 4“0
16 2.5 1.2 1.6 1.6 2.2 2.5 3.5 1.5 6.1 4.7 7.0 3.1
17 2.5 1.2 16 1.6 22 226 3.2 104 6o 46 5.9 3
18 2.4 1.3 1.6 1.6 2.1 2.7 3.3 Tet T.2 4e3 4.8 3.1
19 2.3 1.3 1.7 16 2.1 2.8 4.0 8.2 6sl 4.8 42 244
20 1.8 1.3 1.7 1.6 2.1 209 3.7 0.2 sis pat 3.9 2.0
2L 1.3 1.3 1.7 1.7 2.1 3.0 3.3 8.2 5.4 4.7 3.6 2.0
22 120 103 17 17 201 3 38 10 5.9 “l9 3.3 220
23 so| 1.3 1.8 1.8 201 3.2 8| 22 5.9 4.9 303 204
24 70 le4 1.8 1.8 2.1 3.2 4.2 22 5.7 4.9 3.3 2.7
25 .80| 1.3 126 1.9 201 37 a7| 2 5.6 5.0 3.2 3.0
26 <70 1.3 1.5 1.8 2.1 3.9 4.8 19 5.6 5.0 3.2 3.2
27 «70 le4 1.5 1.8 2.0 4.3 Gt 14 5.3 5.6 3.2 3.4
28 0| 1e4 155 i.8 2.0 49 42l 1o 49 6.0 3.4 35
29 1.2 1.2 1.5 1.8 -—v 6.0 3.9 9.4 5.2 6.6 3.5 2.5
30 11 1.3 1.5 1.8 ——o 7.2 1] 10 5.3 7.0 3.7 1.8
3L 1.0 ——— 1.6 1.9 ———— Be2 —— 10 —— 5.7 3.5 ———
TOTAL| 43.10| 36.20]  49.9]  52.3|  56.5|  96.2| 127.1| 269.4| 208.7| 189.6| 140.3| 110.9
MEAN 1239  1.21 161 1.69|  2.02|  3.10|  4e24| B.69|  6.95|  5.47|  4.53|  3.70
MAX 2.6 1.6 1.8 1.9 2.2 8.2 8.6 22 9.8 7.0 7.0 Tete
MIN «T70 «90 1.3 1.6 le.8 2.0 3.2 3.9 4.9 4e3 3.2 1.8
CFSM Rt 4 .9 .20 .24 a7 .51 104 .83 .65 54 ey
in. e s 22 st 25 3 56| 1.20 v93 i ez as
TAL VR 1961% TOTAL _ 901.70  MEAN 2.47  MAX 16 WIN .20 TEsM .29 IN 4.00
WAT YR 19623 TOTAL 1,360.20  MEAN 3.73  MAX 22 MIN 270 CFSM .44 IN 6.04
DISCHARGE, IN CUBIC FEET PER SECOND, OCTOBER 1962 TO JULY 1963
bAY | ocT. NOV. DEC. JAN. FEB. mr. | ar. T mar JUNE Juy AVG. SEPT.
1 1.8 40| o .70 1.3 1.6 5.3 5.6 9.9] 5.4
2 2.0 «30 o] -70 1.3 1.7 5.7 5.6 9.9 5.2
3 2.2 «30 ] 70 1.3 1.7 6.0 5.7 9.8 4.7
4 2.2 +20 ] <70 1e3 1.8 5.7 5.5 10 4.3
5 2¢ «20 ] i 1.3 1.8 5.9 5.3 10 3.9
6 11 20| o .10 le4 1.8 5.5 5.4 10 3.8
7 «80 «20 o <70 1.4 1.9 5.5 5.6 9.9 3.6
8 «70 «20 o «70 let 1,9 6el 5.6 io 3.4
9 50 10| o 80 Loe 200 5.7 s.e| 10 3.3
10 250 0] o <80 Fo 2.0 5.2 oa| 12 3.2
i1 .50 .10 .10 .80 1.4 2.0 .7 6.0 11 3.2
12 50 T10 w40 ‘80 o4 EXY “ls ee2| 11 3.3
13 260 1o 60 %0 1e6 2.2 4t 91 9.9 3.2
14 Jso 1o 60 90 14 2.3 49 a6 o.2| 3.2
15 %50 S10 ‘60 ls0 lo4 203 5.2 8.4 91| 32
16 ol o 60! 1.0 s 2.4 6.5 8.4 8.6| 3.0
17 ol o 60| 1.0 1e4 2.5 6.5 86 0.2| 2.8
18 0| o le0| 1.0 o4 2.5 6.2 8.6 80| 2.5
19 40| 0 0| 101 1.4 226 6es 8.7 7.8 2.2
20 «40 0 «60 1.1 ) 3% 2.7 bal 9.1 Te5 1.8
2 0| 0 60| 1.2 1.5 2.8 5.9 9.2 1.2| 15
22 0| o le0| 12 115 2.8 556 92 68| 1.2
23 0l o teol 1.2 155 30 si5 9.2 6e6 90
24 <80 0 «60 1e2 le5 3.4 Sek 9.2 6.2 «70
25 0| o s60| 1.3 1.5 40 5.6 91 6u1 220
26 -70 0 «60 1.3 1.5 4e5 5.9 B.T7 6.5 «80
21 lso| o 60| 1.3 1.6 a9 5.7 9.8 6.2 .80
28 50| o 0| 1a3 1.6 429 59| 12 5.6 270
29 ol o o) 3| —2C 49 6ul n 5.2 10
30 «50 o] «70 1.3 ————— 4.5 5.9 11 4.9 «50
31 40| e 0] 13| em——e a3 -1 10 | —22 50 ———
TOTAL|  25.10]  2.70] 12.30] 30.60|  39.7|  85.8] 169.9| 246.4| 253.1] 76.20
HEAN .81 +090 ey J99|  1.e2|  2.77|  5.66|  7.95| 8.4s|  2.52
MAX 2.2 40 <10 1.3 1.6 4.9 6.5 12 12 5.4
HIN 40 0 o .70 1.3 1.6 4“6 5.3 4.9 50
CFSM S10 .ol .05 l12 .17 .33 .68 95| 101 130
IN. 11 «01 «05 «l4 e18 «38 «75 1.09 1.12 «35
TAL YR 19627 TOTAL 1,271.10  MEAN 3.48  MAX 22 WIN O TS <42 IN 5.64
WAT YR 1983t TDTAL MEAN MAX MIN CEsH N




50 CROW WING RIVER BASIN

5-2440. Crow Wing River at Wimrod, Minn.

Location.--Lat 46°39', long 94°53', in sec.32, T.137 N., R.33 W., on right bank 200 ft upstream from
highway bridge, 0.2 mile north of Nimrod, and 0.7 mile upstream from Cat River.

Drainage area.--1,010 sq mi, approximately.

Records available.=--April 1910 to September 1914, July 1930 to September 1965 (wirter records incom-
pIlete prior to 1940).

Gage.--Water-stage recorder. Datum of gage 1s 1,313.27 ft above mean sea level, datum of 1929
Tlevels by Wadena County Highway Department from State Highway Department benct mark). Apr. 15,
1910, to Sept. 30, 1914, chain gage at bridge 10 ft downstream at datum 2.2 ft lower, July 28,
1930, to Aug. 19, 1948, chain gage and Aug., 20,-1948, to Nov, 4, 1949, wire-welght gage, at
bridge 10 ft downstream at present datum.

Average discharge.--26 years (1939-85), 453 cfs.
Extremes .--Maximum and minimum discharges for the water years 1961-65 are contained in the following
H

Wat Maximum Minimum

ater

ear Discharge Gage helght Discharge Gege helght
¥ Date (cfs) %feet) Date (cfs a‘%t’eel:)

1961 May 15, 1961 839 a 3,82 Aug, 17, 1961 168 b 2.75

1962 May 23, 1962 2,750 6.04 | Nov. 8, 1961 68 c 2.34

1963 June 11, 1963 1,140 d 4.12 | July 23, 24, 1963 164 e 2,51

1964 Apr. 12, 1964 1,600 f 4.98 | Nov. 23, 1963 152 2.43

1965 Apr. 13, 1965 2,890 g 7.57 | Nov. 20, 1964 153 2.42

Maximum gage height for year, 4,35 ft Mar, 15, 1961, backwater from ice.

a
b Occurred Mar. 15, 1961,

¢ Occurred Dec. 5, 1961.

d Maximum gage height for year, 6.29 ft Apr. 1, 1963, backwater from ice.
e Occurred Dec. 6, 1962, result of freezeup.

f Maxlmum gage helght for year, 5.68 ft Apr. 12, 1864, backwater from ice.
g Backwater from 1ce.

1910-14, 1930-65; Maximum discharge, 2,890 cfs Apr. 13, 1965 (gage height, 7.57 ft, back-
water from ice); maximum gage height, 7.64 ft Apr. 20, 1950 (backwater from ice); minimum dis-
charge observed, 45 cfs Aug. 7, 1936.

Remarks.--Records good except those for winter perilods, which are fair. Flow affected by natural
storage in many lakes.

Revisions (water years).--WSP 1508: 1910-11, 1913-14, 1937, 1942(M), 1944(M).

DISCHARGEs IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1960 TD SEPTEMBER 19561

DAY BCcT. NOV. DEC. JANe FEB. MAR .« APR. MAY JUNE JULY AUG. SEPT.
1 388 338 248 265 246 309 333 532 543 338 203 189
2 382 350 249 268 252 311 322 492 543 360 189 189
3 382 350 251 270 259 313 3156 448 571 350 185 176
4 377 355 252 2713 265 315 311 416 498 350 189 172
5 372 355 254 278 215 318 322 399 487 322 185 180
6 355 355 249 280 281 320 328 421 470 278 180 194
7 350 3560 233 284 292 323 333 438 4564 252 180 194
8 350 360 235 289 300 328 333 432 448 242 185 185
9 344 363 241 295 309 330 333 432 443 226 194 176
10 333 360 250 299 311 331 338 432 421 217 203 217
11 328 365 251 302 312 333 344 439 382 226 194 226
12 322 370 253 308 310 341 344 448 388 231 189 231
13 322 372 252 311 310 343 338 492 372 252 180 273
14 333 377 251 323 304 348 350 616 338 289 172 294
15 338 377 251 330 301 349 333 821 338 284 176 289
16 344 382 251 336 349 350 821 355 278 172 278
17 344 377 251 338 350 366 790 344 257 176 268
18 344 394 251 337 353 388 796 306 242 208 2568
19 333 448 250 332 355 421 802 289 236 198 257
20 322 317 249 320 360 465 808 213 231 194 257
21 322 31L 248 308 361 504 184 268 242 189 311
22 311 306 246 291 364 509 802 2713 231 189 316
23 300 300 245 270 370 504 790 262 231 189 333
24 289 322 244 255 3a7n 543 767 262 231 194 366
25 284 316 244 245 3713 565 750 236 221 189 377
26 278 289 245 242 375 571 T22 231 212 189 394
27 278 275 247 240 372 57L 683 226 208 185 394
28 273 263 251 238 366 554 655 217 208 189 388
29 289 255 254 236 366 548 616 212 208 185 366
30 322 248 255 236 355 543 593 217 212 172 338
31 338 | ~————- 257 239 355 | ~e—we—- 571 - 203 172| ~——--
TOTAL 104247 10,270 T+708 84838 84272 10,707 | 12,380{ 19,007 10+667 7,878 52794 8,096
MEAN 331 342 249 285 295 345 413 613 356 254 187 270
HAX 388 448 257 338 324 375 571 821 57L 360 208 39¢
MIN 273 248 233 2356 246 309 311 399 212 203 172 172
CFSM 33 34 25 28 «29 «34 41 bl 35 «25 -19 27
IN. <38 +38 28 «33 «30 «39 46 «70 «39 29 .21 +30
CAL YR 19603 TOTAL 157,689 MEAN 431 MAX 1,220 MIN 203 CFSM .43 IN 5.81

WAT YR 1961: TOTAL 119,864 MEAN 328 MAX 821 MIN 172 CFSM .33 IN 4,41




CROW WING RIVER BASIN 51
5-2440. Crow Wing River at Nimrod, Minn.--Continued
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTDBER 1961 TO SEPTEMBER 1962
DAY J oct. NDV. DEC. JAN, FEB. MAR. APR. JUNE JuLy AUG. SEPT.
1 316 156 148 240 228 230 410 1,520 683 404 360
2 294 156 147 245 230 230 430 1,420 705 294 344
3 289 164 142 245 230 230 450 1,330 711 399 338
. 289 155 135 262 228 235 470 1,280 728 421 344
5 284 150 112 241 222 240 490 1,230 761 410 344
6 268 145 115 240 220 240 520 1,200 756 416 338
7 236 130 123 240 218 245 540 1,160 756 426 338
8 221 100 135 235 220 252 560 1,120 666 416 355
9 226 130 155 235 220 260 590 1,080 632 410 %38
10 231 148 165 230 226 268 620 15020 621 404 548
11 262 152 170 230 228 275 620 996 610 537 565
12 268 155 172 230 230 280 510 961 599 638 543
13 2713 152 177 230 230 285 588 912 599 593 515
14 213 172 180 230 230 290 560 892 582 571 498
15 252 156 182 230 232 295 543 99 576 556 492
16 226 156 185 225 235 300 509 975 576 532 498
17 208 150 190 220 235 303 506 989 565 532 492
18 185 148 195 220 235 308 532 989 543 520 487
19 176 148 198 220 235 315 554 961 543 520 482
20 176 148 200 220 235 320 582 933 520 515 465
21 176 150 202 220 232 125 599 912 509 504 443
22 176 150 205 220 23z 330 627 898 515 498 432
23 176 155 208 220 230 335 632 898 515 492 470
24 176 160 210 220 230 340 627 898 515 476 532
25 176 162 210 220 230 355 604 898 509 476 532
26 176 162 212 220 355 562 879 %92 448 520
27 172 160 215 220 360 660 852 476 421 487
28 172 158 220 220 370 739 802 470 394 470
29 172 152 225 220 330 716 778 454 380 448
30 164 150 230 222 390 722 733 438 382 443
31 156 | ~——v 235 225 ———m 400| ——-—- — 421 37| -
TOTAL 6,845 49530 55598 72075 60411  9,341| 17,190 304435 18,066 145468 13,4561
MEAN 221 151 181 228 229 301 573 1,015 582 467 452
MAX 316 172 235 245 235 400 739 1,520 761 638 565
MIN 156 100 1z 220 218 230 410 733 421 377 338
CFSH .22 .15 .18 .23 .23 <30 .57 1.00 .58 <46 «45
IN. .25 .7 .21 .26 .24 .34 .63 t.12 56 .53 .50
CAL YR 1961: TOTAL 108,612 MEAN 298 MAX  B21 MIN 100 N
WAT YR 1962: TOTAL 1664861 MEAN 457 MAX 2,560 MIN 100 N
DISCHARGE, IN CUBIC FEET PER SECONO, WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963
DAY ocT. NOV. DEC. JAN. FEB. MAR. APR. T June JuLy AUG. SEPT.
1 454 404 394 245 186 198 820 610 426 350 456
2 448 399 39 245 186 200 722 621 404 388 487
3 454 399 390 240 186 202 711 632 404 3717 504
4 454 399 388 240 186 206 666 196 404 355 498
5 456 394 340 240 186 210 655 833 394 355 487
6 454 399 262 240 186 216 655 796 377 333 476
7 448 402 360 240 186 219 644 778 377 316 465
8 454 402 400 240 186 222 677 827 355 300 456
9 454 402 410 239 186 228 655 933 344 206 454
10 454 400 410 235 186 230 632 1,090 328 306 438
11 448 399 400 233 186 230 616 1,130 306 338 438
12 443 399 380 230 186 233 610 1,090 300 487 432
13 460 399 360 230 186 238 593 1,030 278 465 426
14 470 400 350 220 185 242 576 968 262 432 416
15 470 400 330 220 185 250 565 940 252 410 388
16 460 402 325 215 184 255 571 898 242 394 372
17 448 402 320 210 183 260 571 865 231 394 355
18 443 395 320 208 182 268 560 833 217 39 366
19 426 380 318 204 180 276 554 796 217 388 382
20 416 370 315 200 181 282 554 761 208 3712 382
21 416 330 3i0 198 180 290 548 122 194 355 377
22 432 273 305 196 180 300 537 677 185 388 372
23 438 315 200 192 182 316 515 638 168 394 372
24 438 335 290 190 184 330 470 604 185 394 372
25 438 350 280 190 186 360 460 576 221 388 372
26 421 365 275 188 188 380 443 571 217 382 366
27 406 375 265 188 190 440 448 543 421 404 350
28 404 382 260 187 194 520 476 498 537 438 366
29 399 382 255 187 ——- 640 509 465 465 426 394
30 399 382 250 187 - 780 520 448 394 426 404
31 399 | ———e— 245 187 -——- 860| ————== -——— 372 438 —---m-
TOTAL | 13,600| 11,435| 10,201 65664 5,182 94881| 17,533 22,969| 94685| 114893 12,419
HEAN 439 381 329 215 185 319 584 766 312 384 414
MAX 470 404 410 245 194 860 820 1,130 537 487 504
MIN 399 273 245 187 180 198 443 448 168 300 350
CFSM .43 .38 .33 .21 -18 .32 .58 .76 «3L .38 .41
N. .50 %2 .38 .25 .19 .36 .65 .85 .36 <44 46
CAL YR 1962: TOTAL 185+124 MEAN 507 MAX 2,560  MIN 218 IN 6.82
WAT YR 1963: TOTAL 1464420 MEAN 401 MAX 1,130  MIN 168 IN 5.39




52 CROW WING RIVER BASIN
5-2440. Crow Wing River at Nimrod, Minn.--Continued
OISCHARGE, IN CUBIC FEET PER SECOND., WATER YEAR OCTOBER 1963 TO SEPTEMBER 1964
DAY | oCT. NOV. DEC. JAN. FEB, MAR. APR. | MAY JUNE JuLy AUG. SEPT.
13 410 218 320 265 250 260 305 865 355 504 333 482
2 394 218 320 270 245 260 310 839 338 476 306 476
3 372 268 320 270 245 255 320 796 328 448 294 470
& 360 257 320 270 250 255 330 833 306 421 289 460
5 333 247 330 270 250 250 340 926 268 404 284 4564
6 322 252 330 265 250 250 3560 14020 252 394 204 476
7 316 247 330 265 245 250 380 1,020 262 377 284 711
8 306 252 325 265 240 250 400 9715 268 360 289 728
9 306 262 320 265 240 255 450 919 300 360 294 672
10 300 273 315 260 240 260 500 872 328 382 300 672
11 300 213 310 255 245 265 700 833 360 360 300 666
12 289 213 305 255 245 270 975 802 416 328 289 616
13 284 218 300 255 240 280 947 772 432 311 289 593
14 278 2713 295 255 245 290 996 Tase %32 289 278 576
15 278 278 295 255 250 300 14090 728 404 278 268 543
16 273 284 285 255 250 300 1,040 711 388 278 268 543
17 268 284 280 260 255 290 996 686 416 273 252 537
18 268 284 270 255 250 295 975 672 504 262 247 520
19 273 289 265 250 250 300 989 644 571 252 242 515
20 268 289 265 255 250 305 989 616 593 268 242 504
21 218 294 260 260 305 14100 599 588 257 311 492
22 294 328 260 260 305 1,230 582 593 257 316 476
23 300 203 260 255 310 1,200 565 649 262 322 504
24 300 330 260 250 300 17140 543 677 31 333 5371
25 289 340 265 245 295 1,070 532 666 300 333 537
26 284 350 265 240 290 1,000 509 655 294 3ze 548
27 289 345 260 240 290 968 482 649 284 366 599
28 294 340 255 240 290 947 443 616 218 526 604
29 294 335 255 245 290 912 404 565 2713 504 565
30 294 330 255 250 290 879 382 526 268 520 537
31 289 —— 260 250 300 — 366 — 262 504 ——
TOTAL 94403 Byb14| 8,955 7,950| 7,155 81705 | 234838 21,682 134705| 104071| 9,995| 16,613
MEAN 303 287 289 256 247 281 795 699 457 325 322 554
MAX 410 350 330 210 255 310 1.230 1,020 617 504 526 728
MIN 268 203 255 240 240 250 305 386 252 252 242 454
CFSM «30 «28 «29 25 24 .28 79 «69 45 «32 .32 +55
IN. .35 .32 .33 .29 .26 .32 .88 .80 .50 .37 .37 .61
CAL YR 1953: TOTAL 138,155 MEAN 379 MAX 1,130 MIN 168 CFSM .37 IN 5.09
WAT YR 1964t TOTAL 146,686 MEAN 401 MAX 1,230 MIN 203 CFSM «40 IN 5.40
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965
DAY OCTe NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JuLyY AUG. SEPT.
1 514 353 280 315 266 2n 330 1,010 896 740 392 380
2 502 348 282 313 262 276 340 980| 1,330 120 392 375
3 496 348 282 313 260 218 345 948 14590 662 392 364
4 490 348 283 311 257 280 360 909 1,760 510 392 358
5 486 342 288 310 257 282 %20 902 1,780 592 397 375
6 72 342 289 308 257 286 550 922 14930 592 402 386
7 466 342 290 307 257 289 560 896 17940 592 408 392
[ 448 342 2%0 303 257 290 780 870| 2,190 580 397 386
9 454 342 293 300 257 293 980 857 1,970 574 375 370
10 454 348 293 298 260 296 15200 838 1,860 550 358 364
11 448 392 300 293 261 298 1,600 831 14790 538 358 370
12 454 419 303 292 263 300 14960 824| 1,720 550 348 436
13 448 430 308 292 265 302 2600 818 19640 562 348 472
14 430 430 302 292 266 304! 24420 812 14540 556 342 502
15 419 424 300 292 266 306| 2,360 954 11440 S44 342 538
16 414 424 298 292 266 308 2,330 1,110 15360 532 342 544
17 414 424 298 291 266 309 2,560 1,110 1,300 508 336 562
18 414 419 300 289 267 309 29310 1,080 14220 490 331 580
19 414 380 300 289 268 309| 2,020 1,040 1,180 490 331 610
20 408 225 300 208 269 309 14850 994 1,130 496 326 630
21 397 240 300 286 309 1+730 987 1,090 484 320 556
22 392 269 302 282 309 14630 974 1,040 466 320 688
23 3715 280 303 282 309 1,540 1,010 980 436 310 766
24 364 290 302 282 309 1,430 15110 942 424 315 701
25 358 290 303 282 309 10380 1,160 8% 419 342 688
26 358 285 304 280 309 1,320 1150 857 408 353 662
27 358 280 305 276 310( 1,240| 1,100 857 402 353 642
28 353 280 308 272 312 1,180 15040 831 392 353 630
29 353 280 310 271 317 1,110 994 798 386 348 636
30 353 280 311 270 320 1,060 942 766 386 3715 760
31 353 ————ee 312 268 328 ~-=-e- 209 392 380 | ————
TOTAL| 13,057 | 104196 95239 9,039 74396 9,336 41,625 30,081 40,623 16,073| 11,078| 15,823
MEAN 421 340 298 292 264 301 14388 970 Ly 354 518 357 527
MAX 514 430 312 315 271 328 24600 1+160 24190 740 408 166
HIN 353 225 260 268 257 2n 330 812 766 386 310 358
CFSH 42 .36 «30 .29 .26 .30 1.37 .96 1.34 .51 .35 .52
IN. .48 .38 .34 .33 .27 <34 1.53 1.11 1.50 +59 prss .58
CAL YR 1964: TOTAL 152,206 MEAN 415 MAX 1,230  MIN 225 CFSM .41 IN 5,60
WAT YR 1965: TOTAL 213,566 MEAN 585 MAX 2,600  MIN 225 CFSH .58  IK 7.86
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5-2465. Gull Lake near Brainerd, Minn.

Location.--Lat 46°24'40", long 94°21'26", in N} sec.20, T.134 N., R.29 W., in pool of dam on Gull
ver, 800 ft south of outlet of Gull Lake, a quarter of a mile upstream from Gull Lale Pam, and
8 miles northwest of Brainerd.

Drainage area.--287 sq mi.

Records available.~-August 1911 to September 1965. Prior to October 1941 month-end contents only,
;{gsﬁf[sisﬁea TnWSP 1308. Published as Gull Lake Reservoir near Brainerd October 1941 to September

Gage .~-Water-stage recorder. Datum of gage is 1,188.14 ft above mean sea level, adjustment of 1912,
Prior to Aug. 10, 1949, staff gage 800 ft north of present site at same datum,

Extremes.--Maximums and minimums (eontents in acre-feet, gage helght in feet) for the water years
T96I-65 are contained in the following table: gae g ) v

Water Maximum Minimum

year Date Contents  [Gage helght Date Contents [ Gage height
1961 | May 14, 1961 60,220 6.19| Mar. 20, 1961 49,730 5.38
1962 | May 27, 1962 66,110 6.64 1 Apr. 5, 1962 45,980 5,09
1963 | June 9, 1963 60,620 6.22 | Feb, 26, 1963 48,570 5.29
1964 | Sept. 9, 1964 61,670 6.30 | Mar. 3, 1964 45,980 5.09
1965 { June 10, 11, 1965 64,860 6.55| Apr. 2, 3, 1965 44,430 4.97

1911~65: Maximum contents, 74,800 acre-ft June 30, 1914 (gage height, 7.30 ft): minimum
observed, 22,250 acre-ft Mar. 20, 1924 (gage height, 3.00 ft).

Remarks.--Reservoir is formed by Gull Lake and several other natural lakes controlled by concrete
dam completed in 1913; storage began in 1912, Capacity between gage helghts 5.00 and 7.00 ft
(maximum allowable range and normal operating range) 1s 26,020 acre-ft. Contents given herein
are contents above gage height 1.00 ft. Water 1s used to benefit navigation on Mississippl River
below Minneapolis,

Coogeraticn."ﬁecords furnished by Corps of Engineers in terms of cfs-days and converted to acre-feet
y Geologleal Survey.

MONTH-END OAGE HEIGHT AND CONTENTS, WATER YEARS OCTOBER 1960 TO SEPTEMBER 1965

Gage height] Contents | Change in Gage height| Contents |Change in
Date e contents Date £)F b contents
%I‘eet)t (acre-feet) (acre-reet) feet) {acre-feet) acre. foot)
Oct. 31, 1960. 5.76 54,640 -1,680 |} Oct, 31, 1963, 5.88 56.190 -1,310
Nov. 30.. 5.72 54,130 -510 || Nov, 30....
Dec. 31 5.72 54,130 O || Dec. 31l....
Calendar year 1960 - i - +1,930 Calendar year 1963
Jan., 31, 196l....... 5.53 51,690 -2,440 | Jan. 31, 1964...c0..
Peb. 28.c.iiusenennons 5.43 50,380 =1,310 || Peb., 29.iucsnsevenns
Mar. 3l....cev0caees 5.44 50,500 4120 || Mar, 3liseeoceaccves

Apr.,

5.96 57,240
June 5.95 57,100
6.04 58,270
5.94 56,970

5.98 57,500

5.92 56,710
5.80 55,160
5.82 55,420
- - +1,290 Calendar year 1964
5.81 55,290 -130 || Jan. 31, 1965...44.. 5.56
5.86 55,930 +640 || Feb. 2B.iiuiveenns 5.26
5.15 46,760 -9,170 || Mar. 5.00
5.98 57,500 +10,740 || Apr. 6.07
6,47 63,890 +6,590 || May 6,20
6.10 59,070 -4,820 || June 6,04
6.03 58,160 -910 | July 6.07 .
5.85 55,800 -2,360 || Aug. 5.98 57,520 ~1,190
5.86 55,930 +130 || Sept.30. 6,28 61,490 +3,970
Water year 1962... - - +1,570 Water year 1965... - - +4,170
Get, 31l... ces 5.78 54,900 -1,030 + OGage height at 2400 hours.
Nov. 30 5,49 51,150 -3,750
Dec. 31 5.38 49,730 -1,420
Calendar year 1962 - - -5,690
Jan. 31, 1963....... 5.38 48,950 -780
Feb. 5.31 48,830 -120
Mar, 5.73 54,270 +5,440
Apr. 5.95 57,100 +2,830
May 6,06 58,550 +1,450
June 6.02 58,020 -53
July 6.05 58,410 +390
AUB. 3l.i...ieeiecnns 5.97 57,360 -1,050
Sept.30.cceacorronns 5.98 57,500 +140

Water year 1963... - - +1,570
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5-2470. Gull River at Gull Lake Dam, near Brainerd, Minn.

Location.--Lat 46°24'40", long 94°21'12", in sec.20, T.134 N., R.29 W., in headwater and tailwater
of dam at outlet of Gull Lake, 8 miles northwest of Brainerd.

Drainage area.--287 sq mi,

Records avallable.--August 1911 to Seetember 1965. Monthly discharge only for some periods, pub-
TTshed In WSP 1308, Published ag "at Gull Lake Reservolr” 1929,

Gage.--Water-stage recorder on headwater and staff gage on tailwater. Datum of gages is 1,188.14 ft
above mean sea level, adjustment of 1912, August I911 to May 23, 1929, and Dee, 1 0
Aug. 1, 1949, both gages were staff gages at same site and datum. May 24 to Nov. 50, 19é9, staff
gage 500 ft downstream at different datum.

Average discharge.--54 years, 101 cfs, unadjusted.

Extremes.--Maximum and minimum discharges for the water years 1961-65 are contalned in the following
~ table:

Max imum Minimum daily

Water - Siseh

year Discharge scharge

Date (cfs) Date (cfs)

1961 | May 15, 1961....... 268 | Many QayS........oeveeinniinnnn .. 15
1962 | May 25-27, 1962. 660 | ....d0....... 15
1963 June 11, 1963... 445 vevldoeea, . . 15
1964 June 24, 1964..... 478 veeddog L. .. 15
1965 | June 9-11, 1965................ 850 | Aug. 23, 24, 1965 19

1911-65: Maximum daily discharge, 1,120 ef's May 15, 1938; no flow at times.
Remarks.--Discharge computed at dam on basis of modified weir formulas, the head being obtained from
Ewice-dan}( r-eadings on tallwater gage and from headwater recorder. Flow completely regulated by
Gull Lake {see stafion 5-2465).

Cooperation.--Computation of daily discharge furnished by Corps of Engineers; discharge measurements
made and records reviewed by Geological Survey.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1960 TO SEPTEMSER 1961

DAy BCY. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT.
1 15 15 44 40 54 44 46 52 15 15 15 15
2 15 15 44 39 54 45 45 3z 15 15 15 15
3 is 15 44 46 53 44 45 31 15 15 15 i5
% 15 15 45 72 53 “3 45 52 15 15 15 15
5 15 15 7 70 53 44 50 52 15 15 15 15
6 15 15 47 70 53 45 50 58 15 15 15 15
7 15 15 47 70 50 44 49 75 15 15 15 15
8 15 1s 46 70 51 44 38 80 15 15 15 15
9 15 15 46 69 52 44 30 91 15 15 15 15
10 15 15 47 68 50 4% 25 16 15 15 15 15
11 15 15 46 67 49 44 26 16 15 15 15 15
12 15 15 46 67 48 44 26 82 15 15 15 15
13 15 15 45 66 47 43 27 9 i5 15 15 15
14 15 15 46 65 47 43 29 109 i5 15 15 15
15 15 42 46 65 47 44 31 268 15 is 15 15
16 15 40 46 64 47 42 34 235 i5 15 15 15
17 15 38 45 64 47 42 35 187 15 15 15 15
18 15 47 bl 62 &7 42 36 188 15 15 15 15
19 15 46 4% 61 46 42 36 188 15 15 15 15
20 15 45 44 61 46 42 38 188 15 15 15 15
21 15 45 43 60 46 42 41 185 15 15 15 15
22 15 44 43 80 46 Lo &4 145 15 15 15 15
23 15 42 43 59 46 43 45 144 15 15 15 15
24 15 40 43 58 46 43 49 118 15 15 15 15
25 15 40 43 58 46 43 50 86 15 15 15 15
26 15 41 43 5T 45 45 51 85 15 15 15 15
27 15 40 43 56 45 47 52 83 15 15 15 15
28 15 48 %0 56 44 47 52 22 15 15 15 15
29 15 47 40 56 - 45 53 22 1s 15 15 15
30 15 45 40 55| =—w———- 46 54 22 15 15 15 is
31 15 - 40 54 46 - 15 m——— 15 15 —
TOTAL 465 200 1.370 1,885 14358 19361 19232 3,126 450 465 465 450
MEAN 15.0 30.0 442 60.8 48.5 43.9 4l.1 101 15.0 15.0 15.0 15.0
MAX 15 48 47 72 54 47 54 268 15 15 15 15
MIN 15 15 40 | 39 4% 42 25 15 15 15 15 15
CAL YR 1950¢ TOTAL 27,024 MEAN 73.8 MAX 512 MIN 15

WAT YR 1961z TOTAL 13,527 MEAN 37.1 MAX 268 MIN 15
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5-2470. Gull River at Gull Lake Dam, near Brainerd, Minn,--Continued
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1961 TO SEPTEMBER 1962
DAY ocT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT.
1 15 20 44 44 %4 182 179 15 630 74 25 15
2 15 47 44 44 4% 196 177 15 610 159 23 15
3 15 49 4“4 44 44 196 176 15 600 193 42 15
4 15 47 46 b4 4% 193 166 15 600 195 69 15
5 15 47 43 44 45 188 162 99 590 274 68 i5
6 15 45 4% 44 45 198 150 99 585 267 89 15
T 15 47 44 44 45 195 153 26 580 268 146 15
8 15 45 43 44 45 193 160 9% 575 342 172 15
9 15 43 44 44 45 190 169 9% 397 303 197 15
10 15 43 45 44 45 185 169 98 266 122 134 15
11 15 43 45 43 44 184 169 98 243 123 104 21
12 15 43 47 %3 44 182 i1 98 166 70 145 20
13 15 43 47 44 45 191 n 106 108 70 201 20
14 15 4l 45 4“4 46 185 171 14 59 41 191 49
15 15 48 45 &4 48 180 169 153 20 25 132 48
16 15 48 45 44 52 177 168 179 15 25 135 48
17 15 48 45 44 52 174 66 176 15 25 86 47
18 15 46 45 43 52 184 37 140 15 25 78 45
19 15 45 45 43 52 177 39 185 15 43 41 18
20 15 45 45 43 52 172 41 267 25 72 29 15
21 15 45 45 43 52 196 45 261 9 7L 15 15
22 15 45 45 43 52 190 51 265 92 71 15 15
23 15 45 45 43 53 188 55 452 92 71 15 15
24 15 45 46 43 53 196 15 655 92 69 15 15
25 15 45 46 4 54 192 15 560 92 68 15 15
26 15 46 45 43 188 15 6560 90 65 15 15
27 15 45 45 44 185 15 660 87 22 15 15
28 15 o4 45 44 182 15 650 49 23 15 15
29 is 44 45 44 178 15 640 25 24 15 15
30 15 44 45 44 177 15 645 76 25 15 15
31 15 ——— 44 44 177 — 635 - 25 15| w==—= -~
TOTAL 465 1,331 14391 10354 1,545 5,771 3,117 89343 6,900 3,250 24272 631
MEAN 15.0 4424 44.9 43,7 55,2 186 104 269 230 10! 73.3 21.0
MAX 15 9 47 44 182 198 179 660 630 342 201 49
MIN 15 20 43 43 44 172 15 15 15 22 15 15
CAL YR 1961: TOTAL 13,979 MEAN 38.3 MAX 268 MIN 15
WAT YR 1962: TOTAL 36,370 MEAN 99.5 MAX 660 MIN 15
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963
DAY BCT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT.
1 15 86 59 47 43 %2 85 21 125 25 63 22
2 15 85 59 47 43 42 159 21 129 25 57 30
3 15 84 58 47 42 42 242 23 127 24 56 64
4 15 85 60 47 42 42 324 24 129 22 54 63
5 15 80 61 47 41 42 319 23 201 22 52 23
6 15 78 57 47 40 42 399 23 198 21 34 24
7 15 78 56 47 39 42 393 24 225 21 15 24
8 15 76 56 47 37 42 397 27 262 21 15 24
9 15 72 54 L34 35 42 393 28 264 20 15 23
i0 15 72 52 46 36 42 307 30 387 20 15 23
i1 15 TL 51 46 4% 43 309 77 445 15 15 23
12 15 70 49 46 44 46 309 77 437 15 26 23
13 15 70 48 46 44 47 305 171 350 15 i19 21
14 15 69 48 45 44 47 303 214 350 15 111 19
15 15 89 48 45 44 o7 300 211 265 15 62 19
16 15 69 48 44 43 46 225 211 253 15 23 22
17 15 67 48 £ 43 50 233 238 185 15 25 24
18 15 66 48 44 43 50 156 287 118 15 23 25
19 15 65 48 44 43 53 93 217 120 15 15 25
20 15 65 48 44 43 55 97 195 118 15 15 25
21 lS‘ 67 48 44 43 55 49 123 114 15 15 25
22 15 85 49 43 43 55 49 123 70 15 18 24
23 15 62 48 43 43 55 49 68 21 15 23 24
24 15 60 48 b4 42 55 16 25 21 15 23 22
25 15 59 48 “% 42 56 17 25 22 15 23 23
26 15 58 47 44 41 59 18 26 25 15 22 23
27 15 58 48 44 42 63 18 28 26 15 22 23
28 15 58 48 “4 42 66 19 148 25 26 24 24
29 15 59 47 43 70 22 279 23 28 23 23
30 15 59 47 43 - 73 63 195 23 68 23 23
31 87| ——m— 47 43| - 77| —— 108 ——— 65 22| ———o
|
TOTAL 537 24082 1,581 1,396 1,171 1+588 59668 3,350 55068 563 1,048 780
MEAN 17.3 69.4 51.0 45.0 41.8 512 189 108 169 21.4 33,8 26.0
MAX 87 86 51 47 44 7 399 287 445 68 119 64
MIN 15 58] 47 43 35 42 16 21 2% 15 15 19
CAL YR 1962: TOTAL 37,383 MEAN 102 HAX 660 MIN 15
WAT YR 1963: TOTAL 24,932 MEAN 68.3 MAX 445 MIN 15
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5-2470, Gull River at Gull Lake Dam, near Brainerd, Minn.--Continued
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1963 TD SEPTEMBER 1964
DAY oCT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE Jiy AUG. SEPT.
1 22 19 83 65 92 49 36 179 15 110 15 184
2 23 18 80 55 90 58 36 179 15 51 15 182
3 22 18 79 66 90 58 36 176 15 62 15 180
“ 21 18 78 66 88 69 37 180 15 59 15 179
5 21 18 77 65 88 69 39 187 15 19 15 173
6 21 18 77 65 87 69 45 190 15 15 15 171
7 21 18 T6 66 87 70 49 268 5 15 15 259
[ 21 18 83 65 85 70 49 265 15 15 15 336
9 20 18 83 120 84 70 50 266 15 15 15 328
io 20 18 80 115 84 70 52 263 15 15 15 334
e 20 18 78 114 84 68 55 265 15 23 15 332
12 20 18 77 12 84 26 59 265 15 22 15 327
13 13 18 77 111 61 26 73 261 15 22 15 321
14 19 18 76 111 80 27 112 210 15 15 15 315
15 19 18 76 110 79 26 231 185 15 15 15 233
16 19 18 75 110 79 27 240 185 15 15 15 119
17 19 16 75 110 78 27 326 182 15 15 15 119
18 19 16 73 106 78 21 324 182 27 15 15 118
1s 19 16 73 105 77 29 324 112 122 15 is 118
20 19 92 n 102 76 3z 323 ilo 188 15 15 118
21 19 90 70 101 75 33 346 59 184 15 15 116
22 22 96 70 101 73 33 413 60 252 15 15 115
23 22 9% 69 97 73 34 409 62 383 15 15 123
24 23 91 69 98 73 35 409 63 478 15 15 253
25 22 90 69 101 72 35 407 22 386 15 15 240
26 22 88 69 98 72 35 319 22 235 15 15 242
27 22 87 &9 97 T 35 243 22 242 15 15 1711
28 21 88 68 95 70 35 247 20 235 15 31 63
29 20 86 67 93 70 35 171 15 102 15 119 23
30 19 85 67 93| ————e 36 179 15 110 15 124 63
3 19 ~———-o 66 92| —m——em 35 e 15 191 =—e—e
TOTAL 635 1,326 2,300 2,915 2,320 1,388 5,639 4,485 3,199 72 870 5,855
MEAN 20.5 44,2 74,2 94.0 80.0 44.8 188 145 107 23.3 28.1 195
MAX 23 96 83 120 92 70 413 268 418 110 191 338
MIN 19 16 66 65 70 26 36 15 15 15 15 23
CAL YR 1963: TOTAL 24,993 MEAN 68,5 MAX 445 MIN 15
WAT YR 1964: TOTAL 31,655 MEAN 86.5 MAX 478 MIN 15
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1964 TO SEPTEMBEF 1965
DAY ocT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE Jury AUG, SEPT,
1 11z 77 65 69 64 120 162 354 740 69 2 23
2 110 78 65 68 64 126 160 354 740 70 67 22
3 108 78 55 68 62 130 162 352 740 69 67 22
“ 106 78 64 68 62 130 163 261 760 69 66 23
H 105 16 64 68 63 129 162 223 775 68 &5 23
6 101 75 64 68 63 129 192 352 810 66 69 23
7 98 76 64 68 63 126 240 460 825 66 116 25
8 98 76 64 68 62 124 238 458 835 59 114 25
9 95 76 64 67 115 123 236 460 850 72 112 28
10 91 76 64 66 176 120 238 550 850 n 110 26
1 90 77 64 67 174 120 249 534 850 69 61 25
12 90 79 65 &7 173 144 335 525 845 68 24 29
13 90 78 65 67 169 200 441 346 835 69 24 130
14 90 78 64 67 168 198 584 193 825 69 24 134
15 90 78 64 67 166 195 630 281 810 68 23 198
16 90 77 54 66 162 191 660 366 785 &6 22 198
17 91 76 65 66 162 190 570 350 765 &6 22 198
is 91 75 64 66 159 193 670 368 740 65 22 198
19 90 73 o4 66 157 190 670 362 520 64 21 198
20 89 73 o4 66 157 185 670 362 435 62 21 198
21 86 68 64 65 154 182 570 458 420 62 20 200
22 84 56 64 65 149 180 670 453 258 63 20 203
23 83 66 66 65 146 177 670 453 188 25 19 203
24 81 66 68 65 122 176 580 552 115 25 19 268
25 81 68 68 66 120 171 580 607 64 25 22 265
26 80 66 68 65 119 168 575 688 63 24 23 258
27 80 67 67 66 118 168 625 820 65 24 24 254
28 80 69 67 65 118 168 625 765 71 22 23 252
29 79 66 8 64| ————— 168 443 740 69 22 24 254
30 77 65 68 64| m————e 166 358 740 69 24 24 306
31 7| - 68 64| ———m 163| =—=——- 740 |  wm—mem 29 24
TOTAL 2,813 2,198 2,022 2,057 34487 4,950 13,329 144537 16,717 14700 10364 49209
MEAN 90.7 73.3 65.2 66.4 125 160 444 469 557 54.8 4420 140
MAX 112 79 68 69 176 200 570 820 850 72 116 306
MIN 17 65 [ 64 62 120 160 193 63 22 19 22
1
CAL YR 19643 TOTAL 34,427 MEAN 94,1 MAX 478 MIN 15
WAT YR 1965t TOTAL 69,383 MEAN 190 MAX 850 MIN 19
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5-2670. Mississippl River near Royalton, Minn.

Location,--Lat 45°51'40", long 94°21'30", in lot 2, sec.20, T.39 N., R.32 W., at plant of Minnesota
Ower & Light Co., 4 miles northwest of Royalton, 4.5 miles downstream from Swan River, and at
mile 956 upstream from Ohio River.

Drainage area.--11,600 sq mi, approximately.

Records available.--March 1924 to September 1965.

Average discharge.--41 years, 3,952 cfs,

Extremes.--Maximum and minimun discharges for the water years 1961-65 are contained in the following

able:
Water Maximum daily Minimum daily
year Digcharge Discharge
Date {cfs) Date {cfs)

1961 | May 21, 196l......... 9,140 | Sept. 3, 1961.......... . 502
1962 |May 27, 1962........ 25,700 | Dec. 7, 1961.. . 858
1963 | Apr. 6, 1963.... e 11,300 | Dec. 11, 1962.. 1,080
1964 |May 13, 1964.... 14,900 | Dec, 3, 1964,. 1,170
1965 | Apr. 16, 1965... 37,700 | Nov. 29, 1964.. . 1,490

(1;924-65: Maximum daily discharge, 37,700 cfs Apr. 16, 1965; minimum daily, 254 cfs Nov, 25,

Remarks.--Records fair, Discharge computed on basis of powerplant records. Flow partly regulated by
owerplants and Winnibigoshish, Leech, Pokegama, Sandy, and Gull Lakes and by Plne Rlver Reservoir
[()see elsewhere in this report). Records of chemical analyses for the water years 1964-65 are pub-
lished in reports of the Geological Survey.

Cooperation.--Records collected by Minnesota Power & Light Co. under general supervision of Geologl-
cal Jurvey, in connectlon with a Pederal Power CommiSsion Project.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

DAY ocT. NOV. OEC. JAN, FEB. MAR. APR< NAY JUNE JuLy AUG. SEPT.
1 19610 14720 696 1+370 12360 14640 24920 49790 49510 14260 1,030 725
2 1,620 1,760 1,120 19350 1+340 14670 2,370 4,890 49150 1,180 999 660
3 1,760 1. 740 1,410 14340 19340 1,720 2,330 44670 3,670 1260 1,050 502
4 1,760 1,760 12540 1,380 1,320 1,770 25700 49710 3,280 14100 1,020 563
5 1.880 1,660 1,850 1r460 12220 1,720 21620 44420 34310 14020 851 658
6 1,780 15730 1,870 1,520 15240 14660 29220 49100 3,280 1,120 915 758
7 1,730 1+630 1,800 14420 1,320 1,720 29340 44080 2,780 954 725 794
8 1e620 1,760 10830 19460 1,430 1,790 24170 3,800 2:780 14080 758 792
9 12520 14840 1,840 194590 14240 1,800 24320 3,700 2,790 958 918 825
10 19840 14770 1,800 1,490 1+330 14750 29440 3,700 24760 655 792 992
11 1,890 1,600 1,620 1,510 14420 1,720 29140 34880 24540 958 899 969
12 1,780 19610 1,580 1,510 1,400 1,820 2,180 3+800 2,400 19160 T44 915
13 1,740 1+810 14620 1,520 14380 1,950 2120 3,890 2,380 1e390 773 1,330
14 1850 14920 1,680 1,470 14470 1,740 2+240 %9350 24150 1,050 744 14320
15 1,740 1,880 1,600 12500 1,510 14870 24190 449750 1,890 1,010 751 1,220
16 15640 1,920 1,530 1:360 1,570 1,980 2,510 52570 14550 ir110 706 1,270
17 15440 15790 1560 19460 1,470 2,020 29060 79040 14670 14110 719 1290
18 14670 1760 1,580 1,420 1,480 1,880 24410 7,650 1+850 1210 970 1,240
19 19610 19660 1,410 15480 14550 2,490 29340 8+400 1,720 1,150 825 1,320
20 12490 1,830 1,420 1,490 19530 2,080 2,590 8,750 1,450 1,270 825 19340
21 1,580 1:910 1,430 1,460 1,560 15920 3,110 99140 1,430 15180 932 1,540
22 14650 2s110 1,310 14520 1,620 2,140 3560 94000 1,820 1:360 761 19420
23 14660 25020 1,300 14460 1,590 2,260 42260 8,820 1,610 1e320 748 15400
24 1,570 1e610 14370 1y320 19500 2,090 49890 B+500 15360 1140 731 14350
25 13660 14840 1,380 1+350 14540 24260 4,700 89240 14420 966 702 1,280
26 1,780 1,730 1,280 14350 2,670 44700 Te670 14270 1,040 715 1,500
27 14590 1,890 14460 1,230 34340 49700 69910 1:250 1,060 710 1y570
28 1.700 2,000 1,420 1,260 3,200 4,870 64550 1y 290 1,040 651 14540
29 14560 1,210 14500 1230 3,220 42960 69230 Ls180 1y160 681 1,460
30 1,790 590 1e410 14250 3,020 59200 51440 1s210 270 692 1,150
3 11760 | ww———— 15420 1,320 3,100 -——-=— 59250 | —=—==- 944 585 | ~=—-—-
TOTAL 524270 52,4060 469636 43,760 403470 66,010 924160 | 1824690 664750 349485 24+922 33,693
MEAN 14686 15735 14504 14412 1e445 24129 3,072 5+893 24225 1,112 804 1,123
MAK 1,890 2,110 1,870 14520 14640 34340 54200 99140 44510 1390 1:050 1,570
MIN 11440 590 696 14230 14220 1,640 2,060 34700 1,180 855 585 502
CFSM «15 +15 .13 .12 12 .18 26 <51 -19 -10 «07 .10
IN. .17 .17 15 14 «13 .21 «30 59 21 okl 08 «11
CAL YR 1960: TOTAL 1,253,716 MEAN 34425 MAX 14,900 MIN 590 CFSM .30 IN 4,02

WAT YR 1961: TOTAL 7354906 MEAN 2,016 MAX 9,140 MIN 502 CFSM .17 IN 2.36
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5-2670. Mississippl River near Royalton, Minn.--Continued
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1961 TO SEPTEMBER 1962
DAY ocT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JuLy AUG. SEPT.
1 1,290 14,270 12690 1,570 14520 14470 3,780( 6,160| 19,300 64180 55680 49180
2 1,310 1,730 12620 1,580 14550 14490 3,720 64190 18,200] 5,910 59680| 45120
3 14360 . 15820 1,620 14560 1,620 4,000 64560 17,4400 7,120 5,500 4,220
4 14330 15970 14660 1,500 1,810 44270 5,370 164500 7,770 44790 44080
H 15430 14550 11690 L4440 1,870 4,690 5,430 15¢000| 8,190 50180 4,020
6 15260 14740 14630 1,480 2,020 54040 55230| 15,300 85760 5,860 3,990
7 14180 858 1,620 1,520 2,130 5,400 5:200| 14,600| 94260 54970 3,730
] 1,030 14160 1,650 12550 2,050 6,300 5,200 14,200 9,750| 6,030 4,050
9 1,190 1,330 1,600 14520 2,060 75570 5+680| 13,700 9,870 6,160 4,270
10 14310 1,680 1,280 14550 1,500{ 2,020 74610 51380{ 12,900 9:870| 64160 44700
11 14420 1,840 14240 15480 1,500 2,090 7,800 5,420 12,100 9,770 64300 5,200
12 14320 2,060 1,400 14560 1,420 2,120 8+960 5,090| 11,800 99440 54660 5,010
13 1,070 24080 15340 1,570 1,490| 2,200 9,320 5¢310| 12,400| 94320 7,120| 59680
14 1,120] 2,040 1,290 15560 14560 2,220 84950 5,980 9,970 8,840 7,300 54970
15 14350 1,980 1,410 1,410 1,590 24190 84540 62290 84890 8,090 7,120  6+100
16 14500 14570 14550 1,490 14620 2,300 74620 62510 94260 84020 7,120] 6,060
17 15630 1,910 12560 14460 14520 24340 70240 64750 9,120 74400 7,000 5¢610
18 15560 1.820 1,580 14490 14490 2,380 6¢870 72360 94140 62950 6,810 5¢550
19 14430 1,660 1,760 11560 1,460 2,460| 64420 8,240 90440 7,030| 6,660 5,080
20 1,250 14650 15680 15460 1,460 2,710 61100 8,440 8:800 7,090| 64570 49800
21 15060 L4540 1,720 1,390 10490 2,800 55990 84920 8,080 64680 5,680 43460
22 1,130 14670 14690 1,400 14480 2,860 5,940| 10,100| 7,930 60660| 54680| 44460
23 1,090 1,890 1,870 14420 1>440| 2,900 5,690| 144900 7,460] 6,560 59460 |  £,460
24 1,150 1,890 1,790 14480 1,400 3,010 5,840 | 185400 19130 61660 55180 44460
25 1,770 1,740 1,790 1e520 1,370 3:190 5,810 22,700 7,130 64460 | 43940 49320
26 15210 1,820 1,760 1,490 10370 3,160 5,940 25,000 6,850 64140 49700] 44640
21 1,120 12760 1,810 14480 1,380 3,530 50690 25,700 6,660 54690 4,700 4,200
28 14260 14760 14780 1,410 1,450 3,780 5,540 23,200 64370 546801 4,700 41280
29 1,400 1,600 1,780 10420 ~=———n 3,950 5,680 22+300 64510 6,180 4sTO0| 44040
30 14270 10780 1,570 12460 =—--=| 4,210 5,680| 22,000 5,960 64360 49460 | 4,200
3 19370 ~—— 14630 1,490 | -——- 4¢010| ————| 20,200 -——-- 54810 | 49220 ~—m——
TOTAL| 40,170 52,150 49,018| 47,150 41,630, 78,950 188+010| 335,210| 328,100 2344610/ 180,090 | 139,940
MEAN 1,296 1,738 19581 10521 1,487 24547 60267| 1 10,940 74568 5:809 45665
MAX 1,770 2,080 1,970 11690 1,620 4s210 94320 19,300 94870 7,300 64100
MIN 1,030 1,270 858 14390 1,370 1,470 3,720 51960 54680 49220| 3,730
CFSM <11 .15 .14 .13 .13 .22 .54 .94 <65 +50 <40
IN. .13 .17 .16 .15 .13 .25 .60 1.05 +75 «58 .45
CAL YR 19613 TDTAL 726,278 MEAN 1,990 MAX 9,140 MIN 502 CFSM .17 IN 2.33
WAT YR 1962: TDTAL 1,715,028 MEAN 4,699 MAX 25,700 HMIN 858 CFSM .4l IN 5.50
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963
DAY ocT. KOV. DEC. JAN. FEB. MAR. APR. HAY JUNE JuLy AUG. SEPT.
1 4y120 3,350 3,700 2,940| 2.250| 24230 9,680 4,080| 63960 34630 49520 2,910
2 3,620 3,560 3,720 2,870 2,280| 24240 Be370| 44280 75120| 3,060 45280 2,980
3 3,840 34530 3,880 3,130 20250 2,190 89260 44600 74480 24790 49360 3,330
4 3,620 3,820 3,680 2,850 2,340 25230 8,960 44500 85200 3,010 3,720 3,180
H 3,620 44030 3,990 2,930 24330| 2,250 9,700{ 4,280 8,020 2s910 3,420 3,160
6 3,480 3,690 3,480 24960 2,260 2s220| 114300 34860 84130 22740 3,930 3,180
7 3,590 3,850 3,210 3,020 2,190| 2,190 10700 3,820 8y580| 2,780 34350 3,160
8 3,540 3,980 2,820 3,050 24300 2,270 9,780| 3,890 8s590| 22640 3,110 24920
9 3,560 2,880 24240 3,060 2,370 2.290] 9,220 42220 8,960 24350 20980 2,750
10 3,500 3,810 1,640 3,000 20340 2,220 99 140 44220 95200 2,120 2,880 2,400
11 3,420 34890 1,060 2,780 29410 2,300 8,540 45090 94440 24120 2,850| 24320
12 3,350 | 3,820 10480 2,860 2,290 24340 8,940 44440 9,740 29120 4,060 2,220
13 3,280 45020 14670 25840 2,420 24340 71400 59290 104500 2,170 Sy090( 2,150
14 3,420 3,820 2,280 2,700  24390( 2,300 7,080 54550 104800 2,060 55420 1+980
15 3,420| 3,820 2,370 2,730 2,320 24260 65970 5,880| 10,800 10690 5,200 1,980
16 3,280 3,900 2,510 2,540 2,380 2,320 7+190( 6,690 10,800 10590  42770| 24240
17 3,220 3,820 2,580 21490 2,420| 2,470| 6,680 7,100 10,200 14690 5,060| 2,370
18 3,240 3,630| 2,940 24480 2,360 25580 64660 74390 99300 1,760 54080 2,370
13 3,420 34860 3,050 25500 24390 2,540 64420 72430 89790 14650 44620 2,270
20 3,380 3,780 3,020 20420 2,320 2,620 6,130 74560 8,130 19670 49460 20260
21 3,220 3,910 3,220 2,460 2,270 2,570 5,740 74560 74270 1,600 3,950 2,350
22 3,220 3,540 3,270 2,430 2,230 2,570 5,680 6,930 65580 14460 3,780 2,470
23 3,220 3,420( 2,880 2,400 25290 3,160| 5,180 59690 6,200 +680 3,230 2,870
24 3,360 3,420 2,990| 2,420 2,440 3,730| 54020 69370 5,760 1.720 3,370 2,530
25 3,290 3,350 3,220 2,400 2,320 3,820 49840 61100 54380 29260 2,720 2,490
26 3,540 34300 3,050 25340 2,200) 4,390 4,700 5:730| 44900 24160 34000 24460
27 3,560 3,830 3,110 2,310 2,190 51450 |  4s120 51660 49400| 24910 3,190 2,300
28 3,470 2,970 2,370 2,230 59860 49340 6+630| 49930 4,640 3,260 24340
29 3,420 2,930 24320 =—=—| 6,700 %2580 64430 3 55120 2,960 2,020
30 3,430 20960 20210 ==—=——=| T46B0| 4s460|  6s640 54400 2,700 14900
31 3,360 2,800 2,250 ——— 80440 | ———-—~ 60740 | ~wmw=m| 4,830 3,000| -
TOTAL | 107,060 | 111,780, 88,720 82,070| 64,780 100y770| 215,830 1744650 | 232,850 B0+330| 118,300| 75,860
MEAN 3,454 3,726 2,862 21647 2,314 3,251 75194 5634 72762 24591 34816 2,529
MAX 44120 44030 3,990 3,130 20440 84440 115300 7:560| 10,600 5¢400 54420| 3,330
MIN 3,220 3,300 15060 2,210 2,190 2,190 44120 34820 3,720 1,460 2,700 1,900
CFSM <30 .32 .25 .23 .20 .28 .62 ~49 «67 .22 .33 .22
IN. .34 .36 .28 .26 .21 .32 -69 <56 .75 .26 .38 24
CAL YR 19623 TOTAL 1,861,250 MEAN 54154 MAX 25,700 MIN 1,060  CFSM .44 IN 6.03
WAT YR 1963: TOTAL 14453,000  MEAN 3,981 MAX 11,300 MIN 1,060 CFSHM .34 IN 4466
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5-2670. Mississippi River near Royalton, Minn,--Continued

DISCHARGE, IN CUBXIC FEET PER SECOND, WATER YEAR OCTOBER 1963 TO SEPTEMBER 1964

DAY ocT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JULY AUG SEPT.

1 24100 2,080 14840 10850 14990 1,830 24020 9890 4,000 7,010 2,460 6y100

2 24120 14920 1,430 1,940 2,040 1,820 22140 9,010 34480 64300 24840 61440

3 24150 14830 1,170 15930 25050 2,010 2,700 85910 3,170 6,280 2,790 69560

4 2,020 14650 14650 1,940 2,070 1.890 2+960 9,000 3,200 69180 29520 54850

5 1,880 1.720 1+900 1,960 20120 1,810 3,350 9,670 3,590 5,280 25190 59200

[ L4880 1,760 24370 2,150 24280 1,940 3550 104300 24980 5400 24220 49890

7 15940 1,870 24590 14960 29020 2,050 34620 11,200 22380 59200 1,850 55500

8 Ly 840 1,880 24550 14990 2.100 1,900 34610 13,700 2,030 4,700 1,800 79370

9 1,800 1,720 1,910 1,880 29150 14850 49190 14,000 29400 4,700 1,850 9,840

10 1,820 1,790 1,520 14980 29120 1,860 49590 144200 24660 45280 1,820 104700
11 1,760 1:760 1,480 1,920 22020 1,790 55240| 145800 24580 449160 1,900 104600
12 14770 24130 1,830 19940 1,680 1,860 52950 144800 24560 39990 1870 10,700
13 1,770 1,950 1,840 1,950 2,300 1,920 659840 149900 24690 44020 1,740{ 10,700
14 1,780 15460 1.920 2,020 2,150 2,030 9,950 | 14,400 3,060 35,980 1:740| 10,500
15 1,790 1eT40 1,760 24000 1,970 24280 10.700| 14:400 2,930 34580 1,630| 10,100
16 1,790 19760 1,780 1»960 12940 2,350 124600 14000 2,630 34290 1,770 9+760
17 1,680 2,040 2,120 1,930 1,860 24120 13,500 13,500 2,700 34340 1,750 9,170
18 1,760 24030 1e720 1,980 1,900 2,4270| 13,100| 13,500 2,790 34170 15540 84440
19 1,820 15890 1790 2,020 1,940 29390 12,700 124800 34310 24890 1,580 89360
20 1,620 14540 1,820 2,040 2,070 2,310 11,900 12,000 34740 24960 1+430 74560
21 1,820 1,570 1,760 2,090 1,960 2,220 12+200| 11,300 49440 24670 1,680 Te760
22 2,050 2,290 1,650 24040 1910 24130 12,000 104800 5,200 2,810 2,080 7.370
23 2,210 14990 1,720 2,040 1,870 2,220 124300 10,000 59880 29820 1,760 Te240
24 2,160 2,060 1,720 24000 1,940 2,060 12+800 9¢580 6+520 24710 2,020 74090
25 +24200 1,920 10840 2,100 1,870 1,920 13,100 8810 Tes20 24520 2+260 64230
26 2,180 2,190 15840 24020 14840 2,120 12,600 89220 84120 2,330 1,960 6,660
27 2,190 24660 1,970 2,040 14760 1,990 | 12,000 79150 8¢730 24310 2,070 64570
28 24260 2,750 1,840 2,050 1,820 2,030 114400 6,170 8¢620 24500 29400 64660
29 15990 24420 1,760 2,040 1,840 2,070 92680 5,630 7:580 24420 69550
30 2,090 24140 1,770 1,950 14990 24900 4,700 Te 540 2,090 » 64320
31 24140 —— 1,810 2,010 1,980 —— 44360 - 2,320 5470 ———
TOTAL | 604380 58,510 56+670 61,720| 57,580, 63,010| 253,190 335,700| 128,930 1184210| 68,630| 232,790
MEAN 15948 1,950 1.828 1,991 1,986 2,033 89440 10830 49298 3,813 24214 72760
MAX 24260 2,750 2¢590 2:150 29300 29390 13,4500 14+900 82730 7,010 54470 10,700
MIN 14620 19460 1,170 14850 1,680 1,790 24020 49360 24030 2,090 1,430 44890
CFSM 17 .17 .16 17 17 .18 .73 .93 «37 33 19 «67
IN. «19 .19 .18 «20 .18 220 +81 1.08 41 38 .22 75

CAL YR 1963: TODTAL 1,321,000 MEAN 3,619 MAX 11,300 MIN 1,170 CFSH .31 IN %,24
WAT YR 19643 TOTAL 1,495,320 MEAN 4,086 MAX 144900  MIN 1,170 CFSM .35 IN 4.79

DISCHARGE, IN CUBIC FEET PER SECOUNDs WATER YEAR OCTOBER 1964 YO SEPTEMBER 1965

DAY ocT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT.

1 69180 3,470 24620 2,620 24680 2,630 3,240 21.600| 165200 89430 35280 3,260

2 5+680 39620 22620 29650 2,520 24550 3,740 20+500| 14¢800 7,580 3,040 3,170

3 50680 34620 2,700 24650 2,510 24490 34150 19,900 16,200 T+090 3,280 2,980

4 5¢600 3,570 2,810 29720 25600 24420 2,980 19,800 174300 64230 3,280 3,170

5 51680 34350 2,680 2,720 24530 203590 3,070 18,700{ 18,800 64130 3,290 35230

6 50490 34420 2¢790 24720 24500 2,290 3,750 16+900| 20,300 69050 49330 3,010

7 53460 34340 2830 22740 24460 2,230 4p180| 16,700 22,600 59810 49110 34390

8 59680 3,370 24900 2:750 24530 2,310 4,360 16,000 244400 69090 3,900 3,170

9 49930 35450 2,820 2,620 24450 2,380 55070 17,200| 264100 54760 3,820 3,130

10 5,080 3,220 3,020 2,760 24470 24420 7+860 164500 274400 54000 %9260 3s110
11 49730 34510 3,020 24740 24500 2+400| 11,300 16¢500| 27,600 49920 4,200 3,290
12 45700 3,740 2,990 24760 24400 24510 17,100 164600] 27,000 49790 49370 3,400
13 49700 3,380 2+880 2,720 24430 24580 244100 155500 25,600 44920 35960 44120
14 4,090 4,010 29920 2,660 2,370 2,550 31,900 15,300| 24,000 40430 3,39 49300
15 43330 34840 2,980 2,710 2,380 24570 374400 154000 229600 44310 3,730 54390
i6 49140 3,860 24890 2,710 2,460 29640 | 374700 144100 21,100 4,180 3,250 55300
17 49120 3,720 2,870 2+690 24450 2,860 | 36,300 14,400 19,500 4,080 3,200 64190
18 43480 3,610 24750 2,660 23490 25610 324500 144400 184300 44030 3,370 6,500
19 45540 3720 24720 2,600 2,470 2,740 | 324200| 14200| 17,500 3,750 2,980 64590
20 44050 3,170 2,750 24670 24430 2,760 31,4300 144300 16,800 34560 25940 74060
21 3,970 24660 2,790 25710 29460 2,720 29+700 15,100 15,900 3,590 24910 7+060
22 3,880 24180 2,780 2,580 2,490 24640| 284200 154300 15,500 3,760 24860 Te120
23 3,740 23450 24800 24620 24500 29680 | 27,200 15:100| 14,700 3,760 24840 Tell0
24 3,940 2840 2,830 25640 2,480 2,630 264500 164200 12,200 3,300 24770 74120
25 3,820 3,200 25760 2,620 2¢520 2,560 255900 17,800 11,400 3,080 3,040 7120
26 3,590 24690 2,760 2,590 2¢550 2,600 255400 18,400 10,700 3,010 34500 7+120
27 3,480 24410 2,710 24600 24540 2,720| 24,800 184500| 11,000 24930 39280 65960
28 2,930 2¢410 24720 24640 2,540 2,8L0( 245700 18+900| 10,600 2,630 24930 74120
29 3,330 14490 2,700 25610 —=———— 2,800 | 23,800 18,000 9,900 24630 2,960 75120
30 3,320 2,200 2,720 29630 ————— 2,820) 23,300 174300 81680 2,830 3¢320 9300
31 3,480 2,720 2,700 | ==———- 3,330 —| 164500 =——== 3,170 39140 | -
TOTAL | 138,820 954520 86,850 82,850 69,710 804640 | 5924700 | 521,200 5449680 | 1414830 | 1054530 | 1564910
MEAN 4,478 3,184 2,802 20673 29490 24601 19,760 16,810 184160 44575 3,404 59230
MAX 69180 4+010 3,020 2,760 24680 3,330| 37,700 21,600| 274600 82430 49370 94300
MIN 2,930 14490 24620 24580 24370 24230 24980 14,100 8¢680 24630 24770 2,980
CFSM -39 27 .24 =23 <21 .22 1.70 1e45 1.57 .39 .29 45
INe 45 «31 .28 27 22 26 1.90 1.67 1.75 45 o34 50

CAL YR 19645 TOTAL 16404950 MEAN 44483 MAX 1499500  MIN 1,430 CFSM .39 IN 5.26
WAT YR 1965: TOTAL 246174240 MEAN 7,171 MAX 374700 MIN 1,490 CFSM .62 IN 8.39
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5-2705. Sauk River near St. Cloud, Minn.

Location.--Lat 45°33'35", long 94°14'00", in SE3SW} sec.8, T.124 N., R.28 W,, on right bank half a
mile northwest of Waife park, 3 miles west o]t% st. Cloué, and 5 miles upstl"eam from mouth.

Drainage area.--925 sq mi.

Records available.-~July 1909 to December 1912, April to December 1913, May to Ncvember 1929
March 1930 to September 1931, April to November 1932, March to November 1933, March 1934 to Sep~
tember 1965. Monthly discharge only for some periods, published in WSP 1308.

Gage.--Water-stage recorder. Datum of gage is 1,034.95 ft above mean sea level, adjustment of 1912,
rior to Nov. 22, 1934, chain gage on highway bridge 1 mile downstream at datum 6.77 ft lower.

Average discharge.--35 years {1909-12, 1930-31, 1934-65), 237 cfs.

Extremes.--Maximum and minimum discharges for the water years 1961-65 are contaired in the following
table:

Vater Maximum Minimum
ear Discharge Gage height Dilscharge Gage height
¥ Date (cfs) feet) Date (cfs) feet)

1961 May 21, 1961 275 a 1.78 | Nov. 10, 1960 14 0.43
1962 May 23, 1962 1,990 4.897 | Wov. 8, 27, 1961 3.2 .24
1963 June 1, 1963 910 3.30 Feb. 11-15, 25 b 48 -
1964 Apr. 23, 1964 1,350 4,05 | Nov. 30, 1963 23 ¢ .54
1965 Apr. 13, 1965 9,100 10,68 )] 33 e .72

a Maximum gage height for year, 2.74 ft Feb. 12, 1961, backwater from ice,
b Minimum daily,

¢ Occurred Nov, 30, Dec, 8, 1963,

4 Nov. 29, 30, Dec. 1, 2, 1964,

e Occurred Nov, 20, 1964,

1909-13, 1929-65: Maximum discharge, 9,100 cfs Apr. 13, 1965 (gage height, 10.68 ft); mini-
mum daily, 0,30 cfs Nov. 25, 1936,

Remarks .~-Records good except those for winter periods, which are fair. Flow regulated by power-
plants and reservolrs above station.

Revisions (water 'years).--WSP 895: Drainage area., WSP 1308: 1912(M), 1932(M). WSP 1508: 1937(M).

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTDBER 1960 YO SEPTEMBER 1961

DAY ocT. NOV. DEC. JAN. FEB. MAR. APR. HAY JUNE JuLy AUG. SEPT.
1 55 38 38 35 34 66 66 138 129 51 48 &4
2 5L 40 41 35 34 67 66 136 i17 47 48 45
3 &7 38 4 35 35 67 62 129 106 40 52 41
Y 51 40 45 35 36 67 66 117 96 38 52 38
5 51 37 46 35 36 66 70 110 89 36 52 43
6 47 38 45 35 37 65 16 119 86 36 50 58
7 47 43 43 35 38 64 75 134 78 34 47 51
8 47 48 42 35 38 63 73 143 78 34 4B 45
9 A4 45 40 35 39 63 T0 147 81 33 52 47
10 40 40 39 35 40 63 6T 129 78 33 57 52
i1 45 43 38 35 41 62 75 132 67 34 52 47
12 45 51 38 35 42 62 78 134 72 38 48 47
13 &7 48 38 35 44 62 75 iio 70 41 47 61
14 47 45 37 36 45 63 T8 157 60 40 43 58
15 45 47 37 36 47 64 99 202 55 38 44 51
16 44 48 36 36 49 64 104 222 54 38 45 47
17 40 50 36 37 50 64 106 231 51 34 45 43
18 43 48 35 38 51 63 io1 258 48 37 57 s
19 43 44 35 38 50 62 110 268 43 a1 58 41
20 44 48 34 38 50 61 114 2712 43 40 51 45
21 43 38 33 37 51 61 132 261 &1 55 47 55
22 44 45 33 37 56 61 140 231 50 48 48 52
23 40 48 32 37 57 6l 132 228 45 42 48 48
24 34 44 32 36 58 61 132 219 44 38 50 44
25 40 44 32 35 60 61 152 202 44 37 48 41
26 40 44 32 34 62 62 162 180 40 ar 48 44
27 40 41 32 34 63 62 170 172 41 40 48 47
28 ag 47 32 33 65 62 172 160 41 51 45 43
29 38 41 33 33| e 62 157 140 41 47 45 43
30 45 38 33 33 - 62 145 132 43 134 43 45
31 36| ————- 34 33| e 62 123 ———e- 45 44
TOTAL 12361 1,309 12145 1,096 1308 1+955 34126 54336 12931 14250 1,510 19404
MEAN 43.9 43.6 36.9 35.4 46,7 63.1 104 17; 64e4 40.3 4847 46.8
MAX 55 51 46 38 65 67 172 272 129 55 58 61
MIN 34 37 32 33 34 61 62 110 40 33 43 38
CFSM <05 .05 .04 04 +05 .07 .11 .19 .07 «04 +05 .05
IN. .05 .05 .05 <04 .05 .08 .13 .21 .08 <05 <06 .06
CAL YR 19603 TOTAL 46,888 MEAN 128 MAX 1,430  MIN 32 CFSM 414 IN 1.89

WAT YR 1961: TOTAL 22,731 MEAN 62.3 MAX 272 MIN 32 CFSM .07 IN .91




SAUK RIVER BASIN 61
5-2705. Sauk River near St. Cloud, Minn.--Continued
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR DCTOBER 1961 TO SEPTEMBER 1962
DAY ocT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JuLy AUG. SEPT.
1 45 37 50 40 54 45 148 441 19240 277 689 214
2 43 41 50 40 54 45 158 240( 1,060 337 622 260
3 47 45 50 40 54 46 175 216 455 346 472 257
L 47 41 46 40 53 46 220 208 483 393 469 260
5 4% 40 43 40 52 46 280 196 527 444 466 248
6 41 3s 42 39 49 46 450 186 543 466 503 234
T 40 ar 42 39 48 46 650 172 174 519 507 219
8 40 24 42 T 48 46 900 167 14240 594 483 214
9 38 31 42 g 49 46 12100 167 1,180 662 458 237
10 44 g 42 g 50 46 15300 162 1,090 1,050 455 257
11 60 41 42 E1d 50 46 14420 162 976 1,020 507 248
12 51 EY) 41 37 50 45 14520 160 330 653 551 234
13 44 36 41 37 50 44| 1480 183 298 653 511 234
14 43 36 4l a7 50 43 15440 196 312 10120 491 228
15 40 41 40 38 50 42 14390 216 318 1e230 469 228
16 36 43 40 38 50 41 1,330 237 330 1,240 448 399
17 36 37 40 38 49 41 1,270 254 337 14240 %16 379
18 36 33 40 37 49 41 1,210 269 393 1,210 399 372
19 36 36 40 a7 48 42 1,050 292 393 14390 376 353
20 36 40 40 a7 47 43 448 303 372 1+550 356 340
21 36 43 40 37 46 44 476 300 359 14580 343 337
22 36 45 39 38 46 45 531 551 346 14610 327 327
23 31 43 39 39 45 46 555 1,780 337 10570 324 309
24 30 43 39 40 45 48 738 10650 324 1,490 318 309
25 36 46 39 42 45 50 698 1,600 312 1,430 300 303
26 36 40 39 43 45 53 622 14610 309 1,330 289 292
27 33 32 39 44 45 59 563 1,600 292 1,250 283 271
28 33 40 38 45 44 69 590 1¢560 283 14040 217 272
29 48 47 38 46 m——— 88 495 1,500 306 976 269 266
30 40 48 39 48| - 110 483 11440 289 910 212 269
31 34| ————- 39 51| ——— 129 - 1+360 - 708 277 -
TOTAL 1+240 1,178 1,282 1,238 14365 1,627] 23,690| 19,378 15,808| 30,288 | 124927 84436
MEAN 4040 39.3 4l.4 39.9 48.8 52.5 790 625 527 917 417 281
MAX 60 48 50 51 54 129 1,520 1,780 1,240 1,610 689 399
MIN 30 24 38 37 44 41 148 160 283 217 269 214
CFSM <04 -04 .04 <04 .05 +06 -85 .68 .57 1.06 45 .30
IN. 05 «05 «05 «05 «05 07 «95 «78 b4 1.22 52 34
CAL YR 1961z TOTAL 22,616 MEAN 62, MAX 272 MIN 24 CFSM .07 IN 91
WAT YR 1962: TOTAL 118,457 MEAN 325 MAX 1,780  MIN 24 CFSN .35 IN 4.76
DISCHARGE, IN CUBIC FEET PER SECONOs WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963
DAY ocT. NOV. BEC. JAN. FE8. MAR. APR. MAY JUNE JuLy aUG. SEPT.
1 280 188 172 94 55 52 340 300 882 162 67 64
2 274 186 172 94 53 55 386 303 860 157 99 67
3 274 180 172 93 51 55 444 303 806 140 87 67
4 212 180 186 93 52 56 410 286 753 134 83 68
5 269 172 180 93 52 56 382 274 753 127 78 68
6 269 175 155 9% 52 58 372 272 128 127 81 70
7 269 188 160 96 51 58 366 280 676 121 83 68
8 283 172 165 96 50 60 382 266 427 110 83 66
9 289 170 160 93 49 62 393 254 G4k 110 94 61
10 283 170 150 92 49 60 386 237 480 108 84 61
11 280 167 145 89 48 65 382 245 487 101 83 60
12 274 172 140 86 48 70 386 245 483 108 94 60
13 266 175 142 83 %8 T4 376 312 480 110 86 55
14 263 175 145 79 48 80 356 330 455 103 81 54
15 269 180 150 78 48 85 343 324 434 9% 78 52
16 292 180 150 78 50 90 330 327 410 91 76 55
17 254 77 151 79 51 93 334 362 382 89 73 62
18 245 177 151 74 51 98 289 362 366 89 70 83
19 234 175 150 70 50 103 298 343 343 84 &7 9%
20 234 183 145 68 49 106 309 334 309 83 68 86
21 231 182 140 64 49 107 292 337 283 78 70 92
22 222 180 130 63 49 120 269 312 266 70 75 89
23 225 175 120 62 50 121 283 292 242 68 79 91
24 219 172 117 60 50 124 280 303 228 70 78 101
25 216 164 112 58 48 125 274 298 216 72 72 110
26 211 162 108 56 50 126 263 280 214 67 70 103
27 208 170 105 56 50 148 251 318 194 67 75 99
28 205 172 104 55 50 172 245 483 191 70 75 92
29 199 172 100 55| —am—— 220 274 507 175 62 73 86
30 199 172 98 54 —m——— 277 283 499 164 61 73 84
31 194 97 56 —— 306 —m——— 551 - 60 68 -
TOTAL|  7»702 $2263| 49372 2,359 1,401 3,282| 9,978 10,139 13,131 2,993 2,423 2.270
MEAN 248 175 141 76.1 50.0 106 333 327 438 96.5 78.2 75.7
MAX 292 188 186 96 55 306 444 551 882 162 99 110
MIN 194 162 97 54 48 52 245 237 164 60 67 52
CFSM «27 .19 «15 «08 <05 .11 «36 «35 47 «10 «08 +08
N, +31 .21 .18 -09 -06 .13 <40 41 .53 .12 .10 <09
CAL YR 19622 TOTAL 132,094 MEAN 362 MAX 1,780 MIN 37 CFSH .39 IN 5.31
WAT YR 1963z TOTAL 65,313 MEAN 179 MAX 882 MIN 48 CFSM .19 IN 2.63
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SAUK RIVER BASIN

5-2705. Sauk River near St. Cloud, Minn.--Continued

OISCHARGE, IN CUBIC FEET PER SECONO, WATER YEAR OCTOBER 1963 TO SEPVTEMBER 1964

DAY ocT. NOV. DEC. JAN, FEB. MAR. APR. MAY JUNE Jury AUG. SEPT.
1 84 75 62 52 50 52 171 458 125 52 43 64
2 89 72 60 52 50 52 199 441 123 54 38 &4
3 86 67 59 52 50 52 237 416 116 51 36 61
“ 79 66 57 51 50 53 278 590 108 50 37 50
5 78 67 55 51 50 53 350 1,190 101 50 37 58
6 73 68 54 51 50 54 452 555 98 52 43 55
7 10 67 53 51 50 54 400 576 87 52 43 55
8 3 66 51 50 50 55 330 515 83 52 38 57
9 72 66 50 50 50 56 340 576 9% 57 43 62
10 70 66 50 50 50 57 362 543 84 60 43 67
1L 68 64 50 50 50 59 389 535 81 64 45 62
12 65 68 51 50 51 &0 403 535 76 60 44 64
13 64 66 51 50 51 62 469 515 78 54 4l 70
14 50 61 51 50 51 64 535 503 73 52 4l 83
15 58 58 52 49 51 66 519 476 66 51 47 9%
16 58 58 52 49 51 67 543 448 67 51 40 112
17 58 57 53 49 51 70 576 410 73 50 33 129
18 58 55 54 49 51 72 576 382 78 54 33 138
19 58 57 54 49 51 73 572 366 79 47 36 152
20 58 58 55 49 52 15 568 327 76 43 37 164
21 66 61 55 49 52 79 604 306 67 44 61 172
22 89 9 55 49 52 82 822 286 62 43 51 183
23 94 72 55 50 52 85 1,300 263 73 44 45 234
24 94 78 55 50 52 90 59 248 79 43 47 225
25 9% 81 55 50 52 9% 507 225 68 41 50 194
26 91 80 55 50 52 100 503 211 66 40 44 191
27 89 77 54 50 52 108 483 191 62 38 52 205
28 84 74 54 50 52 115 499 177 57 37 68 170
29 83 70 54 50 52 120 507 162 52 37 73 162
30 9 66 53 50| —=———o 129 507 147 51 4l 112 150
31 76| —————- 53 50| ————e 140 | ————m= 134 —e———e 43 67| —m———n
TOTAL 2,319 2,020 14672 14552 14478 2,350 14.591 12,707 2,403 1,507 10468 3,557
MEAN 74.8 67.3 53.9 50.1 51.0 75.8 486 410 80.1 4846 474 119
MAX 9% 81 62 52 52 140 1,300 1,190 125 64 112 234
MIN 58 55 50 49 50 52 171 134 51 37 33 55
CFsM .08 .07 «06 .05 .06 .08 .53 44 .09 .05 «05 .13
IN. .09 .08 .07 .06 <06 «09 .59 .51 .10 <06 <06 .14
CAL YR 19633 TOTAL 53,987 MEAN 148 MAX 882 MIN 48 CFSM 16 IN 2417
WAT YR 1964t TOTAL 47,624 MEAN 130 MAX 10300 MIN 33 CFSM .14 IN 1.91
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR DCTOBER 1964 7O SEPTEMBER 1965
DAY ocT. NOV. DEC. JAN. FEB. MAR. APR. May JUNE JuLy AUG. SEPT.
1 154 67 33 41 50 56 53 1,530 15140 188 216 78
2 150 76 33 41 51 55 55 19440 1,150 225 202 75
3 147 83 34 41 53 55 65 1,340 14500 216 196 73
4 147 87 34 41 54 55 80 11240 1,500 222 188 72
5 123 86 35 41 56 55 100 732 14540 225 186 75
6 117 84 35 40 58 57 150 716 12680 237 186 75
7 114 84 36 40 58 64 250 870 1,600 260 205 78
8 112 84 37 40 58 80 450 855 14680 312 196 81
9 99 81 37 40 58 64 800 915 1,650 377 188 87
10 98 84 37 40 58 57 1,500 945 1,600 377 188 91
i1 92 84 37 40 58 56 24500 1,000 19560 377 186 91
12 92 91 37 40 57 56 44500 1,030 15490 384 175 91
13 92 9% 37 41 57 55 79500 970 12420 394 172 98
14 92 86 36 4l 58 54 70940 940 1+350 380 167 110
15 92 83 35 41 58 54 70440 960 1,300 368 162 132
16 89 87 35 42 58 53 61800 960 1,240 371 170 125
17 87 91 35 42 59 52 64040 920 1,170 374 170 138
18 87 89 35 43 60 52 54270 920 1,120 371 180 157
19 84 86 35 44 60 52 #9610 870 14050 349 319 175
20 79 68 35 45 60 51 %2050 840 1,000 343 335 188
21 78 74 35 45 60 51 3,610 895 950 340 208 202
22 73 74 35 45 61 50 3,210 865 900 321 164 231
23 70 10 36 45 61 50 2,840 930 840 318 170 245
24 68 62 36 45 61 50 2,520 1,080 T44 321 140 237
25 67 s6 37 45 60 50 24360 1,200 696 298 117 216
26 66 49 37 45 50 24230 1,200 283 86 205
21 64 43 38 45 50 2,040 1,220 274 81 205
28 66 37 39 45 50 11910 19200 263 75 205
29 64 33 40 46 50 1,770 1+160 248 76 248
30 66 33 40 47 51 14650 15140 231 86 440
31 64| ————— 41 48 52| =emme- 1s140] — 231 84| ~mmmee
TOTAL 24903 2,206 1,122 14325 14617 1,687| 844293 | 32,023 33,273 9-478 5:274 44524
MEAN 93.6 73.5 36.2 42. 57.8 Shok 24810 1,033 1,109 306 170 151
MAX 160 94 41 48 61 80 72940 14530 14680 394 335 440
MIN 64 33 33 40 50 50 53 716 183 188 75 T2
CFSM .10 .08 +04 <05 <06 <06 3.04 1.12 1.20 «33 .18 <16
INe .12 «09 <05 .05 <07 «07 3.39 1.29 1.34 .38 .21 .18
CAL YR 19643 TOTAL 47,844 MEAN 131 MAX 1,300 MIN 33 CFSM .14 IN 1.92
WAT YR 1965: TOTAL 179,725 MEAN 492 MAX 75940 MIN 33 CFSM .53 IN 7.23




Location,~-Lat 45°32'30",
6ast of Santiago and 8.4 mite upstream from bridgs on county road.

ELK RIVER BASIN

5-2747. St. Francls River at Santiago, Minn.

long 93°48150",

Records avallable.--June to September 1965,

Gage.--Water-stage recorder.

63

in NE{ sec.10, T.35 N., R.28 W., on right bank 0.2 mile

Extremes.--Maximwn discharge observed du.t)'ing period, 700 cfs June 8 {gage helight, 8.80 ft); minimum,

¢fs Aug. 24 (gage helght, 3.44

" Max trrum discharge known,

Remarks ., --Records good.

940 cfs Apr. 14, 1965 (gage helght, 12.17 ft, from floodmark).

DISCHARGE, IN CUBIC FEET PER SECOND, JUNE TO SEPTEMBER 1965

oAy ocT. NOV. DEC. JAN. FES. MAR. APR. MAY JUNE Jury AUG. SEPT.
1 5 T.6 1.6 26
2 a0 9.0 7.3 24
3 96 7.6 11 19
4 147 6.9 11 16
5 355 6.6 9.4 13
6 391 6.9 12 12
7 427 8.0 34 11
8 610 9.8 7 10
9 580 13 45 10
10 428 10 28 13
11 308 8.3 20 10
12 173 7.6 16 8.7
13 114 24 13 9.4
14 56 40 133 13
15 38 26 9.4 3
16 22 3¢ 9.4 51
17 21 24 9.4 50
18 21 19 8.3 46
19 19 16 7.3 41
20 17 13 6.9 40
21 t 66 15 12 6.6 40
22 14 11 6.3 52
23 13 10 640 57
24 t 2.1 t .80 11 12 60 50
25 1 11 12 %2
26 9.8 9.0 14 34
27 9.8 Teb 20 28
28 9.0 7.3 20 25
29 — 8.7 63 18 28
30 — 8.0 6.9 22 143
31 —————— —— | memee | e 7.6 26 —————

TOTAL 44091.3 394. 503.9 953.1

MEAN 13, 12.7 16.3 31.8

MAX 610 40 71 143

MIN 8.0 6.3 6.0 8.7

AC-FT 8:110 781 999 1,890

i

* Result of discharge measurement.
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ELK RIVER BASIN

5-2749. St. Francis River near Big Lake, Minn,

Location.--Lat 45°23'07", long 93°44'02",
north of Blg Lake and ’4 miles upstream from mouth.

Records available.--May to September 1965,

Gage.--Water-stage recorder. Altitude of gage 1s 925 ft (from topographic map).

Extremes.--Maximum discharge observed during period 580 cfs June 15 (gage height, 9.20 ft);

mam Hlscharge 48 cfs Aug. 25 (

Remarks.--Records good.

ge height, 5.26 ft
Max imum discharge ¥nown, 2,700 cfs Apr, 16, 1965 (gage helght, 11.34 ft, from floodmarks).

DISCHARGE, IN CUBIC FEET PER SECOND, MAY TO SEPTEMBER 1965

in NWiNWE sec.5, T.33 N., R.27 W., on right bank 3.6 miles

mini-

DAY ocT. Nov. DEC. JAN. FEB. MAR. APR. MAY JUNE JuLy AUG. SEPT.

1 - 236 91 66 67

2 - 319 97 64 66

3 - 351 1] 65 65

4 - 341 81 62 65

5 - 321 76 59 65

6 - 301 76 58 56

7 - 284 7 72 67

8 - 294 82 77 67

9 - 341 88 68 65

10 - 438 82 64 64
11 - 470 79 62 62
12 - 495 78 60 &7
13 - 525 89 60 72
is + 398 568 88 58 87
15 - 580 80 62 88
16 - 505 85 65 91
17 - 449 85 &7 92
18 - 390 83 64 95
19 - 310 82 60 97
20 t 268 260 82 58 100
21 - 220 82 55 106
22 - 193 81 54 109
23 - 176 86 52 112
24 - 159 89 55 114
25 - 141 a1 54 115
26 249 126 76 66 117
27 243 114 72 66 119
28 230 103 68 61 119
29 — 217 97 65 59 131
30 — 205 9 63 66 148
31 ——— ———— ———— 207 —— 68 68| —m———-
TOTAL - 9,198 2,500 1,927 2,698
MEAN - 307 80.6 6242 89.9
MAX - 580 97 77 148
MIN - 91 63 52 62
AC-FT - 18,240 49960 3,820 54350

t Result of discharge measurement.



ELK RIVER BASIN 65

5-2750. Elk River near Big Lake, Minn.
Location.--Lat 45°20'02", long 93°40100", in SELSWL sec.23, T.33 N., R.27 W., on right bank at

;gsﬁpeam side of highway bridge, 4 mlles east of Big Lake and 4 miles downstream from St. Francis
ver,

Drainage area.--615 sq mi.

Records available.--April 1911 to September 1917, April to September 1931, April to November 1932,
~ March to November 1933, March 1934 to September 1965.

gage.--Water-stage recorder. Datum of gage is 899,60 ft above mean sea level, datum o* 1929,
pril 1911 to Sept. 30, 1917, staff gage and Apr. 1, 1931, tc July 26, 1934, chain gage, at same
site and datum.

Average discharge.-~37 years (1911-17, 1934-65), 244 cfs.

Extremes,--Maximum and minimum discharges for the water years 1961-65 are contained in the following

able:
Maximum Minimum
Water Disch: Gage height Discha Gage helght
ear scharge e he. scharge e he.
4 Date (efs) feet) Date (cfs) a%t‘eet)
1961 May 19, 1961 186 2.01 | Nov. 30, 1960 52 0.72
1962 May 28, 1962 2,040 5,70 Dec, 7, 1961 51 .12
1963 June 11, 1963 982 a 3,25 Dec. 7, 1962 43 .66
1964 May 13, 1964 1,620 4,80 Aug, 6, 1964 30 .54
1968 Apr, 16, 1965 7,360 10.86 Nov. 20, 1964 26 .52

a Maximum gage height for year, 4.61 ft Mar, 27, 1963, backwater from ice,

1911-17, 1931-65: Maximum discharge, 7,360 ¢fs Apr. 16, 1965 ( e height, 10.83 ft); mini-
mm, 3.6 cfs July 31, 1934, ’ i ’ sag € ’

Remarks.--Records good except those for winter periods, which are fair.
Revisions (water years).--WSP 895: 1939, WSP 1308: 1912(M), 1915~17(M).

DISCHARGE, IN CUSBIC FEET PER SECOND, WATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

DAY ocT. NOY. DEC. JAN. FEB. MAR. | APR. MAY JUNE Jury AUG, SEPT.
1 127 1i0 94 8 58 90 160 180 188 121 127 66
2 121 12 96 76 58 92 142 174 180 124 127 12
3 118 107 100 76 58 93 136 166 170 110 142 107
4 115 104 109 76 58 34 133 160 160 102 160 9%
5 110 102 ur7 15 58 95 133 152 149 100 139 90
] 107 102 114 T4 59 95 133 170 139 9% 124 104
7 107 100 108 T4 59 95 127 205 149 87 ii8 100
8 104 102 100 73 59 96 121 212 156 85 115 92
9 102 97 95 12 60 97 112 205 149 81 115 90
10 100 92 90 T2 61 97 110 198 139 79 124 90
11 100 102 86 n 62 97 107 188 136 76 124 107
12 100 104 84 T 63 98 110 177 136 92 110 107
13 100 97 83 70 65 100 112 170 156 115 104 121
14 100 97 82 70 66 101 118 270 174 112 94 130
15 100 100 81 70 67 103 166 374 166 112 90 121
16 100 100 80 70 68 104 212 394 152 115 85 107
17 94 100 80 o8 69 105 149 394 146 124 81 121
18 94 97 78 67 70 106 194 450 139 127 87 118
19 92 97 18 65 71 108 226 478 133 170 102 104
20 92 97 7 64 72 118 226 458 130 202 94 102
21 92 100 17 62 73 133 219 438 127 198 85 100
22 92 100 76 60 74 130 226 426 146 208 83 133
23 92 94 76 60 75 133 244 402 142 194 8L 136
24 92 94 76 60 77 139 255 3566 130 188 76 127
25 92 104 75 59 19 133 255 342 124 170 72 118
26 90 104 15 58 152 241 311 118 160 12 110
21 90 100 bl 58 160 226 289 115 156 8L 107
28 92 a7 75 58 177 212 259 112 160 85 102
29 92 96 76 58 191 202 237 104 160 81 100
30 102 94 76 58 177 198 219 104 142 74 100
31 1o ——— 78 58 174 ———— 198 ————— 136 10 ——
TDTAL 3,119 3,002 2,667 2,081 1,892 3,683 59205 89662 49269 4,100 3,122 34176
MEAN 101 100 86.0 67.1 67.6 119 174 279 142 132 101 106
MAX 127 112 117 78 88 191 255 478 ig8 208 160 136
MIN 90 92 75 58 58 90 107 152 104 76 70 66
CFSH 16 -16 .14 <1l .11 -19 .28 45 .23 .22 ol6 17
INe 19 .18 .16 .13 W11 .22 <31 52 26 25 .19 “19
CAL YR 1960: VOTAL 564759 MEAN 155 MAX 1,120 MIN 40 CFSM «25 IN 3.43

WAT YR 1961: TOTAL 44,978 MEAN 123 MAX 478 MIN 58 CFSM .20 IN 2.72
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DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1961

ELK RIVER BASIN

5-2750. Elk River near Big Lake, Minn.--Continued

TO SEPTEMBER 1962

DAY ocT. NOV. OEC. JAN. FEB. MAR. APR . MAY JUNE JULY AUG SEPT.
1 102 137 119 84 7L 66 280 316 14340 246 291 163
2 100 176 119 86 T2 67 315 302 1,190 277 274 147
3 98 214 125 [:[3 73 68 362 280 1,060 298 260 156
4 95 2190 128 86 74 71 514 280 960 294 246 187
5 95 190 102 85 T3 T4 605 260 871 305 232 173
L] 90 183 108 82 T2 76 747 246 780 319 235 156
7 85 176 94 78 71 78 775 232 702 330 242 166
8 83 152 100 75 69 80 850 221 658 341 221 170
9 85 140 105 12 68 82 1,010 210 620 330 214 190
10 92 160 100 70 T0 84 1,140 207 630 330 204 224
11 131 163 94 69 72 85 1,470 200 631 330 200 221
12 150 160 9L 68 T3 87 12970 210 582 319 214 207
13 140 150 90 68 kel 88 1,960 232 514 305 224 204
14 156 147 88 69 75 89 1,790 249 467 291 221 207
15 160 143 88 69 T6 90 19580 263 413 294 228 204
16 156 140 87 68 76 90 14390 266 373 302 228 270
17 147 140 87 67 75 91 1,220 280 355 291 218 308
18 134 108 88 67 T4 92 1,080 288 352 280 207 305
19 134 9% 88 o7 T4 93 951 316 337 330 197 294
20 143 125 88 687 73 96 829 337 330 388 187 288
21 137 130 87 67 73 102 751 330 359 391 176 288
22 119 i10 86 67 72 105 690 449 3arr 398 i70 284
23 113 115 86 67 72 115 616 755 362 434 180 274
24 113 123 86 68 71 130 553 960 323 449 176 274
25 113 128 Bé6 70 70 155 499 1,040 294 430 166 277
26 110 128 84 71 170 452 19230 277 420 156 280
27 i13 ii0 81 72 185 413 1,700 274 398 156 270
28 110 110 80 12 200 388 2,000 242 366 150 249
29 131 115 80 7n 220 362 15900 266 344 147 242
30 143 122 81 70 240 341 1,730 260 337 156 242
31 143 ——=——v 83 10 255 - 14520 === 316 173 | —————e
TOTAL 3,721 49299 2,909 29248 3,524| 25,903 184809 164199 104483 69349 65920
MEAN 120 143 93,8 72.5 114 86 607 540 338 205 231
MAX 160 214 128 86 255 1,970 2,000 12340 449 291 308
MIN 83 9% 80 67 66 66 280 200 242 246 147 147
CFSM »20 23 .15 12 .12 .18 1.40 99 -88 +55 33 38
IN. 23 .26 .18 ol4 12 21 157 1.14 «98 63 38 2
CAL YR 19613 TOTAL 47,119 MEAN 129 MAX 478 MIN S8 CFSM .21 IN 2.85
WAT YR 1962: TOTAL 103,379 MEAN 283 MAX 2,000 MIN 66 CFSM .46 IN 6.25
DISCHARGEs IN CUBIC FEET PER SECONDs WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963
DAY ocT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE Juey AUG. SEPT.
1 246 160 153 ar T4 7 482 311 614 156 8L 124
2 238 156 156 96 73 72 462 311 694 152 104 136
3 228 160 156 96 72 T4 458 338 754 142 127 156
4 224 166 153 96 72 5 426 346 786 135 i12 149
5 218 163 150 98 T4 76 398 342 802 130 107 139
6 214 160 110 100 12 78 366 322 810 124 102 133
7 224 156 105 102 72 80 358 322 842 118 9% 130
8 238 156 130 102 71 82 354 315 890 112 90 124
9 235 156 127 102 7L 84 330 289 914 107 iie 121
10 221 153 120 100 70 86 318 304 954 104 110 115
11 207 156 112 97 70 86 315 300 974 100 104 110
12 204 156 108 92 70 87 304 311 966 100 130 107
13 197 156 106 89 69 90 292 366 962 102 iss 104
14 190 156 105 88 89 95 278 366 910 100 a2 97
15 193 156 105 87 68 105 266 350 842 97 248 102
16 190 156 105 85 68 112 259 354 758 97 292 121
17 i97 156 106 84 68 120 244 370 678 100 292 133
18 193 156 108 83 68 130 241 3ra 598 97 210 130
19 183 156 108 82 68 145 248 362 530 100 252 160
20 176 156 110 82 68 165 248 370 470 94 237 177
21 1713 156 110 82 67 175 244 382 422 90 219 177
22 173 131 107 82 67 220 251 366 370 85 205 184
23 170 125 104 80 66 255 263 330 322 83 202 188
24 170 119 100 80 &6 280 270 330 274 81 19 194
25 166 139 100 80 66 370 270 318 237 90 117 208
26 163 166 100 79 87 475 270 ali 212 87 160 205
27 163 156 102 78 68 610 266 354 198 81 152 188
28 163 156 104 78 69 662 266 498 188 102 146 177
29 163 153 102 7| =—— 614 289 574 184 100 142 174
30 160 153 100 76 558 307 578 170 92 133 163
31 160} ==———- 98 15| =———~- 518 —=———- 570 -———- 87 133 =
TOTAL 69040 49600 3,560 29725 19943 61650 99333 11,330 18,325 34252 5:130 40426
MEAN 195 153 115 87.9 69,4 215 311 365 611 105 165 148
MAX 246 166 156 102 14 662 482 578 974 156 292 208
MIN 160 119 98 15 66 7L 241 289 170 81 81 97
CFSH +32 25 «19 14 -1l 35 «51 <59 99 .17 .27 24
INe 37 .28 .22 .16 .12 «40 «56 69 1.11 «20 «31 27
CAL YR 1962: TOTAL 106,650 MEAN 292 MAX 2,000 MIN 66 CFSM .48 IN 6.45
WAT YR 1963: TOTAL 77,314 MEAN 212 MAX 974 MIN 66 CFSH <34 IN 4.68




ELX RIVER BASIN

5-2750. Elk River near Big Lake, Minn,--Continued

DISCHARGEs IN CUBIC FEET

PER SECONDs WATER YEAR OCTOBER 1963 VYO SEPTEMBER 1964

67

oAY | OCY. NOV. DEC. JAN. FEB. MAR. APR. HAY JUNE Jury AUG. SEPT.
1 152 110 124 78 74 84 142 386 177 96 45 120
2 142 107 123 77 74 85 150 318 174 93 40 125
3 136 104 122 77 74 87 161 359 166 87 38 125
< 130 102 120 71 74 90 170 352 160 82 38 117
5 124 102 116 76 74 9 268 367 152 79 35 106
6 118 102 112 76 75 94 333 538 146 79 36 98
7 112 102 106 76 75 97 390 698 142 7 40 96
8 110 102 102 76 76 104 401 831 142 79 37 106
9 110 102 95 76 76 107 386 929 142 93 40 111
19 112 102 9% 76 76 109 405 1,050 156 89 53 108
81 112 102 92 76 76 112 432 1,310 156 8s 54 98
12 124 102 91 75 76 118 432 1,580 142 8% 51 89
13 112 100 90 75 76 121 465 11590 132 87 51 82
14 104 100 88 75 76 124 496 11470 132 7 a7 78
15 104 97 86 75 76 126 496 10340 142 7 45 76
16 104 97 84 74 76 129 504| 1,200 138 6% 49 76
17 112 97 83 74 76 130 530( 1,050 142 62 53 74
18 121 100 82 74 77 133 530 918 149 59 49 12
19 121 100 8z 74 77 136 504 785 142 59 47 72
20 118 102 80 74 78 140 458 671 128 5% 53 76
21 124 102 79 74 78 142 439 580 132 5% 80 80
22 136 127 78 74 78 144 428 492 132 53 100 80
23 139 130 78 74 78 149 420 443 135 51 108 89
24 136 112 78 74 79 148 432 394 132 49 100 93
25 130 133 78 74 80 147 451 378 125 4% 106 93
26 127 133 78 73 8l 144 451 291 114 4% 100 89
27 124 130 78 3 81 142 424 257 108 42 93 85
28 118 130 78 12 82 14l 397 235 103 49 98 85
29 115 124 78 72 82 140 378 216 96 49 103 80
30 115 125 78 12| —— 140 375 202 a9 47 114 76
31 10| ———- 78 73| - 140, -~ 188 -—-~- 47 120 ———--
TOTAL) 3,752 3,278 2,631 2,316 2,231 3,794 11,848] 214478 44126] 2,08° 2,023) 2,755
MEAN 1 109 91.3 4.7 76.9 122 395 69. 138 67.1 65.3 91.8
MAX 152 133 124 78 82 149 530 1,590 177 9or 120 125
MIN 104 97 78 72 74 84 142 188 89 42 35 12
CFSM .20 .18 .15 .12 .13 .20 .64 i.13 .22 .11 .11 .15
IN. .23 .20 .17 .14 .13 .23 .72 1.30 .25 .13 .12 oz
CAL YR 19633 TOTAL 72,975 MEAN 200 MAX 974 MIN 66 CFSM 433 IN 4,41
WAT YR 19643 TOTAL 62,513 MEAN 171 MAX 15590 MIN 35 CFSM .28 IN 3.78
DISCHARGEy IN CUBIC FEET PER SECONO, WATER YEAR DCTOBER 1964 TD SEPTEMBER 1965
DAY | OcTY. NOV. OEC. JaN. | Fes. MAR. APR. WAY | JUNE JuLy AUG. SEPT.
1 76 85 65 77 64 (14 83 sl 1,100 21¢ 195 247
2 74 85 65 77 64 69 85 871 1,010 375 192 244
3 72 91 66 77 63 70 89 804 934 303 212 236
4 72 89 67 77 63 71 97 739 908 268 202 229
s 74 100 67 77 63 72 113 689 904 250 195 222
6 78 96 68 77 63 7 134 667 941 247 199 212
7 76 93 68 77 63 70 156 753 948 258 247 205
8 72 93 69 76 63 69 180 889 941 272 293 205
9 72 93 70 74 63 68 230| 1,000 967 314 296 202
10 T2 93 7 72 63 68 290 1s010] 1,090 30c 2715 195
11 72 98 73 7 64 69 390 1,020 1,340 28¢ 258 185
12 76 103 72 70 64 69 569 1,020 10500 212 240 185
13 76 108 72 69 64 69 970| 1.,016| 1,510 302 226 202
s 76 111 72 68 64 70| 24690 945 1,380 28¢ 209 212
15 76 108 72 67 64 70| 4,940 882 15260 282 199 247
16 76 106 71 67 64 71 75170 826 1,070 293 205 264
17 12 106 7n 66 o4 7 7,030 761 919 289 212 286
18 70 100 72 61 64 71 5,900 717 793 282 202 307
19 72 96 72 68 64 72| 44350 689 696 272 192 318
20 70 53 72 69 64 72| 3,260 678 613 264 178 325
21 72 96 72 70 64 72 2,590 674 541 254 172 332
22 70 89 72 70 64 73 2,200 671 s12 250 112 339
23 70 87 7 69 64 74 14890 671 473 247 162 343
24 70 91 72 68 64 74| 1,610 696 422 268 159 347
25 74 98 73 134 64 74 1,460 735 379 275 199 347
26 72 90 74 66 74 14360 782 343 258 229 332
21 74 78 74 66 76 1,230 830 318 240 250 321
28 76 69 75 65 77 15120 908 293 226 233 321
29 78 66 76 65 78 1,050 996 215 212 229 332
30 80 65 77 64 79 1,000 1,030 264 195 250 455
31 82 ————- 78 64 80| —m--m- 14070 =——=— 192 254 ~——mee
TOTAL| 2,292 2,736 2,209 2,177 2,230 549236 25,974 24:624] 8,308 60736 84197
MEAN 73.9 91.2 71.3 70.2 71.9 1,808 838 821 268 217 273
MAX 82 111 78 77 80 1,170 1,070 1+510 375 296 455
MIN 70 53 65 64 67 83 667 264 192 159 185
CFsM .12 .15 .12 .11 .12 2.94 1.36 1.33 44 «35 44
IN. .14 .17 .13 .13 .13 3.28 1.57 1.49 +50 pest «50
CAL YR 19647 TOTAL 59,889 MEAN 164 MAX 1,590  MIN 35 CFSM .27 IN 3.62
WAT YR 1965t TOTAL 141,506 MEAN 388 MAX T+170  MIN 53 CFSM .63 IN 8.56




68 CROW RIVER BASIN

5-2780. Middle Fork Crow River near Spicer, Minn.

Location.--Lat 45°15'45", long 94°48'10", in NE} sec.27, T.121 N., R.33 W., on right bank 75 ft
upstream from hiéhuay bridge, 13 miles downstream from Lake Calhoun, 3 miles domstream from
Green Lake, and 6.8 miles northeast of Spicer.

Drainage area.--179 sq mi.

Records avallable.--March 1949 to September 1965,

Gage .--Water-stage recorder and concrete and steel sharp-crested V-notch weir. “um of gage is
1,147.93 ft_above mean sea level, datum of 1929 {Kandiyohi County Highway Depar:ment bench mark).
Prior to July 20, 1950, chain gage at bridge 75 ft downstream at same datum.

Average discharge.--16 years, 47.8 cfs.

Extremss.--Maximum and minimum discharges for the water years 1961-65 are contained in the following

able:
Max 1mum Minimum
water Discharge Gage height Discharge Gage helght
year Date (ofs) Peet) Date (cfs) feet)
1961 May 25, 1961 73 3,42 Jan, 19 to Feb. 7 a l.l -
1962 June 11, 1962 178 b 4,64 | Jan. 29 to Mar. 9 a .30 -
1983 June 8, 1963 198 5.00 | Jan. 30 to Feb, 25 a 1.3 -
1964 May 6, 1984 196 4.99 | Dec. 8, 1963 0 1.28
1965 May 26, 1965 343 c 6,12 Feb. 10-21, 1965 0 d 1,77

a Minimum daily,

b Maximum gage height for year, 5.17 ft Apr. 4, 1962, backwater from ice,
¢ Maximum gage height for year, 6.29 ft Apr, 9, 1965, backwater from ice.
d Occurred Nov. 20, 27, 1964.

1949-65: Maximum discharge, 408 cfs June 29, 1953; maximum gage height 6,67 ft June 25, 1957;
no flow Mar, 15-24, 1949, Peb. 26 to Mar. 26, 1960, Dec. 8, 1965, Peb. 10-21, 1965,

Remarks.~-Records good except those for period of no gage-height record and those for winter gerlods,
whIch are falr. Flow affected by natural storage and some regulation from lakes above station.

Records of chemical analyses for the water years 1961 and 1963 are published in reports of the
Geological Survey.

Revisions (water years).--WSP 1508: 1943(M), 1950,

ODISCHARGE. IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

DAY acT. NOV. DEC. JAN. FEB. MAR. APR o MAY JUNE Juty AUG. SEPT.
1 2.2 1.9 1.7 1e3 1.1 1.3 9.0 18 59 25 T+8 2.1
2 2.6 1.7 1.7 1.3 1.1 1.3 8e8 16 54 27 Be2 2.1
3 2.1 1.6 1.7 1.3 1.1 1.3 8.8 13 48 8 9.0 2.2
4 1.9 1.6 1.3 l.1 1.4 8.8 11 50 1 8.6 le4
5 2.2 1.7 1.3 .1 Le4 15 10 54 i3 7.8 2.t
6 2.1 1.7 1.9 1.3 1.1 .4 15 18 53 17 7.6 1.9
T 1.7 1.7 1.9 1.2 1.1 1.4 9.6 25 51 12 7.5 1.6
8 1.6 1.6 1.8 1.2 1.2 1.6 9.0 31 5L 11 7.1 l.6
9 1.6 1.6 1.8 1.2 1.2 le4 Be4 28 55 10 6.7 1.6
10 1.6 1.6 1.8 1.2 1.2 1.5 8.4 22 52 9.8 66 1.9
|5 % 1.6 1.6 1.8 1.2 1.2 1.5 8.8 24 50 Pt 6.0 2.4
12 1.7 le6 1.7 1.2 1.2 1.6 12 24 47 Sl 55 2.1
13 1.7 1.6 1.7 1e2 1.2 1.7 9.6 24 45 9.6 Sel 3.3
14 2.1 1.6 1.7 1.2 1.2 1.8 10 39 39 9.6 4.9 3.0
15 1.9 1.7 1.7 1.2 1.2 2.0 25 46 34 9.4 4.9 2.1
i6 le4 1.6 1.7 1.2 1.2 2.2 41 45 36 8e8 4ot 2.1
17 L7 les 1.6 1.2 1.2 2.5 26 48 35 8.0 3.9 1.7
18 246 1.6 1.6 1.2 1.2 2.9 16 56 35 8e8 6.0 1.6
19 1.9 1.6 1.5 le1 1.2 3.3 12 &0 35 13 5.8 1.6
20 le4 l.6 1.5 l.i 1.2 4.0 12 65 32 12 4.9 1.7
21 Le4 1.6 1.5 i.1 1.2 5.2 15 69 29 12 feb 2.2
22 l.4 1.6 1.5 1.1 1.2 (23] 16 67 30 I 46 2.4
23 1.6 1.6 le4 1.1 1.2 7.6 15 66 27 10 4ot 1.9
24 Lot 1.9 le4 l.1 1.2 8.4 16 67 25 10 3.7 1.9
25 1.6 1.9 1.4 1.1 1.2 8e8 19 71 22 9.4 3.9 2.1
26 le4 1.9 1.4 1.1 1.2 9.2 23 69 20 8.8 3.1 1.9
27 Le4 2.1 1.3 1.1 1.3 3] 24 69 20 8.4 248 2.2
28 l.6 1.9 1.3 1.1 1.3 19 25 70 19 Bet 2.4 1.9
29 L.6 1.8 1.3 lel| === 11 21 66 18 Bet 2.2 1.9
30 2.1 1.7 1.3 lelj =—e—e 9.2 20 62 18 Bek 2.1 246
31 1.9 —=——=e 1.3 1.1 - 9e2| == 60| = 7.8 2el| mmm——
TOTAL 55.0 50.6 49.6 36.5 33.1 142.3 467.2 14359 15143 349.4 164.2 6l.1
MEAN 1.77 1.69 1.60 1.18 1.18 4459 15.6 43.8 38.1 11.3 5.30 2.04
MAX 2.6 2.1 1.9 1.3 1e3 19 41 7 59 25 9.0 3.3
MIN 1.4 o4 1.3 l.1 l.1 1.3 84 10 18 Te8 2.1 1.4
CFSM «01 «+009 «009 «007 -007 -03 09 24 21 06 03 «0L
INe ~01 -01 <01 008 +007 -03 <10 28 24 «07 «03 0L
CAL YR 1960z TOTAL 3,960.40 MEAN 10.8 MAX 73 HIN O CFSM .06 IN .82
WAT YR 1961: TOTAL 3,4911.0 MEAN 10.7 MAX 71 MIN 1.1 CFSM .06 IN .81

Note,--No gage-height record Jan, 18 to Feb. '20.



CROW RIVER BASIN 69
5-2780. Middle Fork Crow River near Spicer, Minn.--Continued
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1961 TO SEPTEMBER 1962
oAY | oct. NOV. DEC. JAN. FEB. MAR, APR. HAY JUNE JuLy AuG. SEPT.
1 2.1 1.3 1.2 1.1 <30 .30 2.5 s9 68 s6 60 40
2 1.8 1.6 1.2 L.l .30 .30 2.9 52 59 61 s6 34
3 1.6 1.3 1.3 141 =30 «30 5.5 48 54 66 55 34
4 1.6 1e4 <90 1.1 30 «30 10 46 53 69 58 33
5 1.5 1.4 <90 1.1 .30 .30 20 52 10 68 58 30
6 145 1ot «90 1.0 +30 <30 41 52 89 7 61 29
7 1.4 1ot 90 «90 30 «30 50 48 109 9 51 29
8 1.5 1.3 .80 .90 .30 .30 56 52 118 81 51 29
9 1.6 1.3 .80 .80 .30 .30 53 53 130 7 55 33
10 1.8 la4 +80 80 «30 «40 52 54 156 66 58 38
11 1.9 1.4 .80 .80 .30 <40 50 55 176 63 6l 33
12 1.8 1.4 .80 .70 30 40 49 51 1mn 61 62 33
13 1.6 1.3 «80 «TO «30 «40 47 62 162 59 55 32
14 1.6 1.3 .80 .70 .30 .50 46 63 151 58 6l 30
15 1.6 1.3 +30 «70 «30 «50 43 64 138 60 65 29
i6 1.5 1.4 1.0 <70 «30 «50 45 59 125 58 65 37
17 1.5 1.4 1.1 .60 30 .60 46 55 115 55 6% 36
18 1.5 1.3 1.1 .60 .30 +60 42 53 119 51 63 33
19 1.4 1.3 1.0 .50 .30 +60 27 58 111 9% 62 30
20 LS 1.3 1.0 .50 .30 <60 28 52 109 143 6l 27
21 1.6 1.3 .90 .50 30 .70 31 44 106 131 60 24
22 L4 1.3 <90 .50 <30 .70 34 55 94 119 57 20
23 1.2 1.3 +90 40 .30 .70 34 82 85 116 55 18
24 1.3 1.2 <90 40 .30 .80 41 88 79 109 54 20
25 1.3 1.2 «90 «40 <30 «90 46 78 17 101 52 19
26 1.2 1.2 .90 .40 .30 1.0 41 73 T 89 48 19
27 1.3 1.2 «90 <40 .30 1.1 48 12 64 81 45 16
28 le4 1.2 =90 &0 <30 1.2 52 13 60 83 42 14
29 1.9 1.2 «90 «30 —— 1.3 54 81 59 85 40 13
30 1.5 1.2 1.0 030 | ———e—e 1.5 62 91 55 84 %2 20
31 1.3 ———n 1.0 «30| ———v—m 1.9 | ~—=eem 84| —m——n 71 44|
TOTAL 41.1 39.5| 29.10] 20.70 8,40 20.00| 1,164.9| 1,915 3,033 20485 1,727 832
MEAN 1.54 1.32 «9% 67 «30 65 38.8 6l.8 101 80.2 55.7 21.1
Max 2.1 1.6 1.3 1.1 «30 1.9 62 91 176 143 6S 40
MIN 1.2 1.2 .80 .30 .30 .30 2.5 44 53 51 40 13
CESM .009 .007 005 <004 -002 <004 .22 .35 .56 <45 .31 .15
IN. 01 «008 « 006 <004 «002 004 24 <40 =63 «52 .36 17
CAL YR 1961: TOTAL 34872.10  MEAN 10.6 MAX 11 MIN .80 CFSM .06  IN .80
WAT YR 1962: TOTAL 114322.30  MEAN 31,0 MAX 176 MIN .30 CFSM .17 IN 2.35
OISCHARGEs IN GUBIC FEET PER SECOND, WATER YEAR DCTOBER 1962 VO SEPTEMBER 1963
DAY ocT. NOV. DEC. JAN. FEB. MAR . APR. MAY JUNE JuLY AUG. SEPT.
1 21 i2 8.8 9.1 1.3 1.5 33 92 126 5 35 15
2 19 12 9.1 9.3 1.3 1.5 44 86 114 75 37 15
3 19 12 9.7 9.6 1.3 1.5 52 82 105 1 36 6ot
“ 19 16 9.4 9.8 1.3 1.6 50 86 120 66 33 6.1
s 18 11 9.2 10 1.3 1.6 3 85 149 64 31 6ad
6 18 12 9.0 10 1.3 1.6 39 82 113 61 29 6ot
7 21 15 9.0 10 1.3 1.7 37 86 185 56 27 6.1
8 26 11 9.1 9.8 1.3 1.7 41 82 195 52 26 6.4
9 27 9.7 9.3 9.5 1.3 1.8 42 80 189 49 26 5.7
10 271 9.2 9.3 9.1 1.3 1.8 43 88 178 46 24 Sad4
11 29 8.4 9.3 8.5 1.3 1.9 43 89 165 %2 24 Se4
12 21 8.8 9.1 1.7 1.3 2.0 48 98 156 50 25 47
13 24 8.8 9.1 6.5 1.3 2.0 46 113 154 54 26 2.8
14 24 T.7T 9.3 5.6 1.3 2.9 44 98 152 51 23 2.3
1s 26 8.8 9.5 4.8 1.3 #e5 38 16 154 41 21 6.1
16 23 8.4 9.7 4.2 1.3 7.0 40 12 156 46 21 8.9
17 15 7.7 9.8 3.7 1.3 11 44 12 149 49 21 L2998
18 16 8.0 9.6 3.3 1.3 19 31 62 140 47 19 11
19 18 1.1 9.5 2.9 1.3 24 29 66 133 &7 19 11
20 17 9.2 9.3 2.6 1.3 25 25 18 124 44 8 9.8
21 18 12 9.2 2.3 1.3 25 22 86 116 41 18 8.9
22 20 9eh 9.1 2.1 1.3 24 22 93 120 38 18 T4
23 17 8.4 9.0 2.0 1.3 26 26 100 102 35 17 Tt
24 17 8.8 8.9 1.9 1.3 33 39 112 93 35 17 8.1
25 17 Bat 8.7 1.8 1.3 35 «9 106 89 39 16 9.8
26 14 8.5 1.6 4 37 51 102 89 40 15
27 14 Besp 1.5 4 37 62 102 79 42 16
28 15 Bt l.4 5 38 64 124 73 44 16
29 14 B.6 le4 42 93 140 18 41 15
30 16 8.8 1.3 ad 41 101 145 76 39 15
31 13 9.0 1.3 — 41 —— 140 ———— 38 15
TaTAL 609 283.3|  166.6 36.8] 494.6] 1,355 2,923| 3,922 1,529 697 233.3
MEAN 19.6 9.14 5.31 1.31 16.0 45.2 94,3 131 49.3 22.5 7.78
MAX 29 9.8 10 1.5 42 101 145 195 76 37 15
MIN 13 8.4 1.3 1.3 1.5 22 62 73 3s 15 2.3
CFSM .11 <05 .03 +607 .09 .25 .53 .73 .28 .13 «04
IN. «13 «06 «06 «03 «008 «10 .28 «61 81 «32 ol4 «05
CAL YR 1962: TOTAL 12,391.50  MEAN 33.9 MAX 176 MIN .30 CFSM .19 IN 2.57
WAT YR 19633 TOTAL 12,540.8 MEAN 34.4 MAX 195 MIN 1.3 CFSM .19 IN 2.61
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DISCHARGEs IN CUBIC FEET PER SECONDs

CROW RIVER BASIN

5-2780. Middle Fork Crow River near Spicer, Minn,--Continued

WATER YEAR OCTOBER 1963 TO SEPTEMBER 1964

DAY ocT. NOV. BEC. JAN. FEB. MAR. APR. HAY JUNE JuLy AUG. l SEPT.
1 6.1 6.1 2.0 2.5 1.2 1.1 2.8 150 62 26 2.6 5.0
2 6e4 4.0 2.0 2.6 1.2 1.1 4.8 163 78 25 2.6 4ot
3 5.0 3.5 2.1 2.6 1.2 1.l 7.5 159 92 23 2.4 5.0
4 3.7 3.5 2.1 2.6 1.3 1.0 11 165 100 21 2.4 B
s 3.2 3.5 2.1 2.6 1.3 1.0 13 170 105 20 3.0 3.7
6 3.2 4.0 2.0 2.5 1.3 1.0 20 183 102 21 3.7 3.2
7 3.7 3.5 2.0 2.5 1.3 1.0 26 166 89 20 2.6 3.7
8 3.5 3.5 .50 2.4 1.3 1.0 32 143 75 18 2.0 4.0
9 3.2 5.4 «90 2.4 1.3 1.1 39 136 76 16 2.0 46
10 3.0 1.1 1.5 2.4 1.3 1.1 45 104 79 16 2.0 5.7
11 3.2 8.5 2.0 2.4 1.3 1.2 52 17 75 16 2.0 4.0
12 2.6 9.4 2.1 2.5 1.2 1.2 59 78 75 14 1.8 3.2
13 2.4 5.0 2.2 2.6 1.2 1.3 95 90 73 14 1.7 2.8
14 2.4 3.5 2.4 2.8 1.2 1.3 125 118 68 13 1.7 3.0
15 2.3 3.5 2.4 3.0 1.2 1.3 114 138 66 12 1.7 2.0
16 2.4 2.5 2.3 3.4 1.3 1.3 110 150 51 11 1.7 1.9
17 2.4 3.5 2.3 3.6 1.3 1.3 117 141 55 11 1.6 1.8
18 2.4 3.2 2.3 3.8 1.3 1.2 106 119 53 11 1.6 1.8
19 2.6 3.0 2.2 3.9 1.2 1.2 88 101 57 Jok 1.7 1.8
20 3.2 2.6 2.2 3.8 1.1 1.2 17 113 53 849 2.0 1.9
21 6.1 2.2 3.6 1.1 1.3 92 134 41 8.1 3.0 1.7
22 13 2.2 3.3 1.0 1.3 95 142 43 6.7 2.6 2.4
23 12 2.2 2.8 1.0 1.3 106 124 41 Sed 2.1 Tt
24 12 2.3 2.2 1.0 1.3 125 85 46 5.1 2.6 4.7
25 10 2.3 1.8 1.0 1.2 134 59 41 4k 2.8 2.8
26 10 2.4 1.6 1.2 131 68 37 4.0 2.3 4oy
27 9.8 2.3 1.4 1.0 124 81 34 3.7 2.1 3.0
28 9ok 2.3 1.3 .80 127 98 30 4.0 3.7 1.9
29 6.4 2.2 1.3 .80 117 109 27 3.0 5.7 1.9
30 5.7 2.2 1.3 1.0 126 104 26 3.0 9.8 1.6
31 6.7 2.4 1.3 1.6 | - 80 2.6 71| -
TOTAL 168.6 129.0 64,60 78.8 34.2 35.80| 2,321.1 3,748 1,868 376.9 86. 100.5
MEAN Sebd 4.30 2.08 2.54 1.18 1.15 T4 121 62.3 12.2 2.19 3.35
MAX 13 o4 2.4 3.9 1.3 1.6 134 183 105 26 9.8 7.4
MIN 2.3 2.4 <50 1.3 1.0 .80 2.8 59 26 2.6 1.6 1.6
CFSH +03 .02 .01 +01 -007 -006 .43 .68 .35 .07 .02 .02
IN. <04 «03 <01 .02 .007 007 .48 .78 .39 .08 «02 <02
CAL YR 1963t TOTAL 11,717.50  MEAN 32.1 MAX 195 MIN .50 CFSM .18 IN 2.43
WAT YR 19643 TOTAL 9,012.10 MEAN 24.6 MAX 183 MIN .50 CFSM .14 IN 1.87
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTCBER 1964 TO SEPTEMBER 1965
DAY | OCT. Nov. DEC. JAN. FEB. MAR. APR. MAY JUNE JILY AUG, SEPT.
1 1.7 1.6 1.4 1.3 .40 .40 1.0 270 293 96 38 18
2 1.9 1.6 1.4 1.3 .40 .50 1.0 252 292 96 35 16
3 2.0 1.6 1.3 1.3 .40 .60 1.0 224 310 86 33 16
4 1.8 1.5 1.3 1.3 .30 .60 1.2 197 314 78 32 16
5 1.6 1.5 1.3 1.3 .30 .60 1.5 198 331 68 31 17
[ 1.6 1.5 1.2 1.3 .20 .70 2.0 201 319 68 31 16
7 1.5 1.5 1.2 1.3 .20 .70 3.0 206 311 69 32 17
8 1.4 1.5 1.2 1.2 .10 .70 6.0 210 307 76 30 17
9 1.4 1.5 1.2 1.2 .10 .80 55 218 302 76 28 18
10 1.5 1.5 1.2 1.2 0 .80 230 208 293 67 26 18
11 1.5 1.6 1.2 1.2 0 .90 260 207 283 62 25 15
12 1.5 1.5 1.2 1.2 0 .90 240 211 270 60 24 16
13 1.4 1.4 1.2 1.2 o .90 220 217 256 64 23 19
14 1.4 1.4 1.2 1.2 o .90 200 221 247 62 22 19
15 1.4 1.5 1.2 1.1 0 .90 190 227 242 58 21 19
16 1.4 L4 1.2 1.1 0 .90 200 225 236 57 23 19
17 1.4 1.5 1.2 1.1 0 1.0 203 209 230 57 23 23
18 1.4 L.4 1.2 1.0 o 1.0 194 197 226 55 22 22
13 1.4 1.4 1.2 1.0 0 1.0 175 227 221 52 20 24
20 1.4 1.3 1.2 1.0 0 1.0 165 274 217 49 19 24
21 1.4 1.3 1.3 1.0 ] 1.0 166 298 212 48 18 25
22 1.4 1.4 1.3 1.0 .10 1.0 172 302 212 48 17 26
23 1.5 1.5 1.3 1.0 1.0 178 308 203 48 16 27
24 1.5 1.6 1.3 1.0 1.0 187 322 188 48 15 27
25 1.5 1.4 1.3 1.0 1.0 198 341 168 46 22 27
28 1.5 1.4 1.3 1 1.0 209 341 145 44 20 24
27 1.6 1.4 1.3 1.0 243 337 138 42 21 23
28 1.5 1.4 1.3 1.0 270 324 139 40 17 24
29 1.5 1.3 1.3 1.0 281 311 126 33 16 28
30 1.5 1.4 1.3 1.0 280 302 108 37 18 51
31 1.5 | ===e== 1.3 1.0 | ====== 297 | m=e=-= 41 19 | ===mm=
TOTAL 47.0 43,6 39.0 33,30 3.60 26.80| 4,532.7 7,882 7,139 1,836 737 651
MEAN 1.52 1.45 1.26 1.07 .13 .86 151 254 238 9.2 23.8 2L.7
MAX 2.0 1.6 1.4 1.3 .40 .40 281 341 331 96 38 s1
MIN 14 1.3 1.2 .50 0 1.0 1.0 197 108 37 15 15
CFSM .008 .008 . 007 .006 L0007 .005 . B4 1.42 1.33) .33 13 .12
IN .01 . 009 .008 . 007 .0007 .006 .94] 1.64 1.48 .38 .15 14
CAL YR 1964: TOTAL B,779.50  MEAN 24.0 MAX 183 MIN .80  CFSM .13 IN 1.83
WAT YR 1965: TOTAL 22,971.00  MEAN 62.9 MAX 341 MIN © CFSM .35 IN 4.77
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in SW} sec.14, T.117 N., R.32 W., on downstream side of

Tidge on State Highway 7, 1 mile east of Cosmos, 2% miles upstream from small tribvtary, and
31 miles west of Corvuse.

Drainage area.--221 sq mi.
Records available.--March 1945 to September 1964 (discontinued).

Gage.-

atum of 192

wn-e-weight gage read once or twice daily.
(levels by Corps of Engineers).
1945, to June 12, 1959, wire-weight gage, at same site at datum 3.00

Average discharge.--19 years, 41.5 cfs.

Mar. 1 to Sept. 3

f% higher.

Datum of gage 18 1,079.09 f't above mean sea level,
1945, chain gage end Sept. 4,

Extremes,--Maximum and minimum discharges for the water years 1961-64 are contained in the following

Max imum Minimum

Water

Discharge Gage height DPischarge Gage height
year Date (cfs) feet) Date (cfs feet)

1961 May 17, 1961 86 4,75 | Many days -
1962 July 19, 1962 507 9.06 . 0 -
1963 June 5, 1963 1,360 10.89 do. [ -
1964 Apr. 15, 1964 267 6.67 July 29, 1964 .40 2,27
1945-64;: Maximum discharge, 1,890 cfs June 17, 1957 (gage height, 12.62 ft, present datum,

from graph based on gage readings); no flow at times in most years.
Flood of Apr. 11, 1965, reached a stage of 13.05 ft, from floodmarks {discharge, 2,130 cfs).

Remarks.-~Records good except those for winter periods, which are fair.

DISCHARGE, IN CUBIC FEET PER SECONDy WATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

DAy ocT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE Juiy AUG. SEPT.
1 1.2 1.5 1.5 .10 [} 1.0 S5al 3.7 5.5 53 1.8 []
2 6.6 1.5 1.6 .10 Q 1.1 4.9 2.9 5.5 4.3 1.6 [
3 5.8 .4 1.8 .10 [} 1.2 “e9 2.1 5.1 2.6 «80 o
4 5.2 l.6 2.3 <10 [} 1.3 45 1.8 4.7 2.1 «30 ]
5 402 led 5.0 .10 o 1.3 4.9 2.8 4.5 1.6 20 o
& 3.7 1.4 2.8 =10 [ 1.4 4¢5 21 4.5 1.3 [ +30
7 3.3 1.3 2.1 «10 ] 1.4 4.1 22 7.1 1.1 [] 220
8 2.9 1.2 2.0 «10 o 1.5 3.9 24 6.6 70 ] 0
9 2+6 1.2 1.8 »10 0 1.6 3.6 16 5.7 70 [+] 4]
10 2.8 1.1 1.8 .10 o 1.7 3.0 11 10 «60 [} Qo
11 2.4 1.1 1.7 -10 [} 1.8 3.4 8.t 13 50 [} 0
12 2.2 1.2 1.6 «10 [ 1.9 3.7 8.7 12 «70 o o
13 2.2 1.2 1.6 .10 ] 2.0 T.6 13 10 1.0 4] 1.1
14 2e2 1.3 1.5 »10 [ 2.2 9.2 41 T.6 1.1 [ 1.6
15 2.2 1.7 lo4 -10 o 2.3 Te6 33 5.1 «B0 ] 10
16 2.1 1.5 1.2 .10 [ 2.6 6.4 21 3.9 «B80 [ «30
17 2.1 1.4 «B0 »10 o 2.9 4ol 34 3.4 <70 o 220
18 2.0 1.2 «70 «10 0 3.4 B4 64 2.4 «80 o [}
19 2.0 1.3 «60 [} [ 3.9 3s 41 246 «80 1.6 ]
20 2.0 1.4 50 o [} 4.6 32 32 2.1 «70 2.0 4
21 2.1 1.6 «40 [} ] 5.4 21 26 i.8 «50 1.8 o
22 2,1 1.8 30 Q [ 8.0 14 22 2.1 «40 1.3 .10
23 2.1 1.8 -20 ] 1] 11 13 18 2.4 «70 70 .20
24 2.1 2.0 20 o «10 17 10 186 1.6 «80 .10 «30
25 1.8 2.0 .20 [} «10 is 9.0 15 1.0 70 4 «80
26 1.6 «20 0 11 Tote 13 =70 70 o «30
27 1.6 -20 Q 9.2 601 9.8 «50 60 ] »20
28 1.6 -10 (1] Ta9 5.3 8.7 «30 +50 L]
29 1.5 .10 [} T4 4.9 8.1 =30 «50 0
30 1.6 .10 1] Tel 4ol 6.6 5.3 2.7 ]
31 1.5 .10 [} Tal| ———m- 5.3 ———- 3.2 ]
TOTAL 85.3 442 36,40 1.80 1.80 147.5 255.6 563.9| 137.10 39.50 12.20 6.30
MEAN 2.75 147 1.17 «058 *064 4.76 B8.52 18.2 4.57 1.2 3 21
MAX Ta2 2.0 5.0 -10 +80 17 35 &4 13 5.3 2.0 1.6
MIN 1.5 1.1 «10 o 0 1.0 3.0 1.8 30 «40 0 [}
CFSM -0L «007 «005 «0002 +0002 «02 204 «08 «02 «006 <002 +0009
IN. «01 «007 -006 +0003 «0003 02 04 «09 «02 007 +002 »001
CAL YR 1960: TOTAL 84335.00 MEAN 22.8 MAX 589 MIN O CFSM .10 IN 1.40
WAT YR 1961z TOTAL 1,331.60 MEAN 3.65 MAX 64 MIN O CFSM .02 IN .22
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5-2785. South Fork Crow River at Cosmos, Minn,--Continued

DISCHARGEs IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

DAY ocT. NOV. DEC. JAN. FEB. HAR. APR. MAY JUNE Jury AUG. SEPT.
1 50 2.0 1.3 «20 [ 0 100 20 30 12 24 6.9
2 «40 1.2 1.2 «20 ] 0 176 18 25 20 20 6.3
3 30 +90 1.1 «20 [] 0 250 le 264 23 19 7.5
4 «20 -80 1.0 «20 [} [] 300 14 25 37 18 8.1
5 «10 «70 <90 «20 «10 ] 348 14 25 54 16 6.7
L3 0 70 <70 «20 «10 ] 294 13 25 44 16 6.1
7 [} 70 50 <20 1] [} 178 11 28 32